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THE  SCENERY  OF  SWITZERLAND.^ 
By  the  Right  Hon.  Lord  Avebury,  D.C.L.,  LL.D.,  F.R.S. 

{JFith  Illustrations.) 

The  lowlands  of  Switzerland  are  rich  and  well  cultivated.  In  the 
lower  Valais  there  is  a  hot,  dry  district,  but  most  of  Switzerland  is  well 
watered.  Above  the  fields  and  meadows  is  in  many  cases  a  belt  of 
woodland  :  deciduous  trees  on  the  whole  below,  and  conifers  above.  In 
some  valleys,  but  only  some,  are  larch  and  Arolla  pines.  These  insepar- 
able companions  also  grow  together  in  Siberia,  but  neither  of  them  occurs 
in  Germany,  European  Russia,  or  Scandinavia.  Above  the  forest  belt 
are  the  mountain  pastures  to  which  the  cattle  are  driven  in  summer,  and 
above  these  again  the  everlasting  snows. 

The  Swiss  flowers  are  justly  celebrated.  The  Gentians  make  some 
mountain  pastures  look  like  tracts  of  the  blue  heaven  which  have  spread 
themselves  out  on  earth. 

At  and  above  a  level  of  about  8000  feet  the  Alps,  except  where  the 
slope  is  too  steep,  are  occupied  by  the  great  snow  fields  and  glaciers. 
The  action  of  the  wind  tends,  of  course,  to  level  the  surface,  leaving, 
however,  many  gentle  undulations,  and  heaping  up  the  snow  in  crests 
and  ridges.  On  the  crests  of  the  mountains  it  often  forms  cornices, 
which  sometimes  project  several  feet.  I  shall  never  forget  my  sensa- 
tions, when  standing  with  Tyndall  on,  as  I  supposed,  the  solid  summit 
of  the  Gralenstock,  he  struck  his  alpenstock  into  the  snow,  and  I  found 
that  we  were  only  supported  on  such  a  cornice  projecting  over  a  deep 
abyss. 

It  is  impossible  to  give  any  idea  in  words  of  the  beauty  of  these 

1  A  Lecture  delivered  before  the  Society  at  Edinlnirgli,  November  19,  1908.     Continued 
from  vol.  xxiv.  p.  627. 
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high  snowfields.  The  gently  curving  surfaces,  which  break  with  abrupt 
edges  into  dark  abysses,  or  sink  gently  to  soft  depressions,  or  meet  one 
another  in  ridges  ;  the  delicate  shadows  in  the  curved  hollows,  the  lines 
of  light  on  the  crests,  the  suggestion  of  easy  movement  in  the  forms, 
with  the  sensation  of  complete  repose  to  the  eye,  the  snoAvy  white,  with 
an  occasional  tinge  of  the  most  delicate  pink,  make  up  a  scene  of  which 
no  picture  or  photograph  can  give  more  than  a  very  inadequate  impres- 
sion, and  form  an  almost  irresistible  attraction  to  all  true  lovers  of 
nature. 

The  snow  which  falls  on  the  mountains  would  accumulate  and  in- 
crease in  thickness  indefinitely  if  it  were  not  removed,  (1)  by  melting 
and  evaporation  ;  (2)  by  avalanches;  and  (3)  by  slow  descent  into  the 
valleys. 

Avalanches  are  often  looked  on  as  isolated  and  exceptional  pheno- 
mena. This  is  quite  a  mistake.  They  are  an  important  factor  in  Alpine 
life.  The  amount  of  snow  which  they  bring  down  is  enormous.  Coaz 
estimates  it  in  certain  districts  as  equal  to  one  metre  of  snow  over  the 
whole  district.  Without  them  the  higher  Alps  would  be  colder,  the 
lower  regions  hotter  and  drier.  The  snow-line  would  come  down  lower, 
many  beautiful  Alps  would  be  covered  with  perpetual  snow,  the  glaciers 
would  increase,  the  climate  become  more  severe,  the  mountains  less 
habitable.  To  appreciate  the  importance  of  avalanches  one  must  ascend 
the  mountains  on  a  warm  day  in  spring.  From  every  cliff,  in  every 
gorge,  we  hear  them  thundering  down  all  around  us.  They  descend  on 
all  sides  like  hundreds  of  waterfalls,  sometimes  in  a  silver  thread,  some- 
times like  a  broad  cataract.  The  mountain  seems  to  be  shaking  off  its 
mantle  of  snow. 

Glaciers. 

However  destructive  then  they  may  be  at  times,  avalanches  are  on 
the  whole  a  blessing. 

By  the  slow  action  of  pressure,  and  the  percolation  of  water,  which 
freezes  as  it  descends,  the  snow  or  "  firn  "  passes  gradually  into  ice.  In 
cool  and  snowy  summers  the  thickness  of  the  layer  of  firn  increases. 
It  is  deepest  in  the  higher  regions,  and  thins  out  gradually,  until 
at  length  ice  appears  on  the  actual  surface,  and  the  firn  passes  into  a 
glacier. 

Glaciers  are  rivers  of  ice,  but  so  unlike  anything  else  that  no  one 
who  has  not  seen  can  possibly  realise  them. 

Moraines. 

The  mountain  sides  which  surround  glaciers  shower  down  on  them 
fragments,  and  sometimes  immense  masses,  of  rock,  which  gradually 
accumulate  at  the  sides  and  at  the  end,  and  are  known  as  "  Moraines." 
Where  two  glaciers  meet,  a  "  medial  "  moraine  is  formed  by  the  union  of 
two  "  lateral "  moraines,  while  the  matter  carried  along  under  the 
glacier  is  known  as  "  ground  moraine."  However  many  glaciers  may 
unite,  the  moraines  keep  themselves  distinct,  and  may  often  be  seen  for 
miles  stretching  up  the  glacier  side  by  side. 
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At  the  lower  end  of  the  glacier  a  terminal  moraine  accumulates  and 
encircles  the  ice.  It  may  reach  a  height  of  50,  100,  or  even  500  metres. 
The  greatest  thickness  of  the  ice  can  only  be  estimated.  In  one  place 
on  the  Aar  glacier  Agassiz  found  a  depth  of  260  metres  without  reaching 
the  bottom.  From  the  configuration  of  the  surface,  however,  it  may 
safely  be  calculated  that  the  ice  must  attain  a  thickness  in  places  of  400 
or  even  500  metres. 

In  former  ages,  during  what  is  known   as  the  glacial  period,  the 


Flo.  1. — Scratched  Pebble  from  llie  Moraine  at  Zurich. 

glaciers  extended  far  beyond  their  present  limits,  and  in  fact  covered  the 
whole  of  Switzerland.  The  Rhone  glacier,  for  instance,  occupied  the 
whole  of  the  Valais,  in  which  are  several  ancient  moraines  ;  it  filled  the 
whole  basin  of  the  Lake  of  Geneva ;  and  the  high  terrace  of  St.  Paul 
above  Evian  is  a  moraine,  due  to  the  confluence  of  the  ancient  glaciers 
of  the  Rhone  and  Dranse ;  so  is  also  the  promontory  of  Yvoire.  Still 
further  down  the  valley,  glacial  deposits  are  found  along  the  Rhone 
as  far  as,  and  even  beyond,  Lyons,  and  down  the  Aar  to  Waldshut. 

The  present  scenery  of  Switzerland  has  been  much  influenced  by  the 
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immense  extension  of  glaciers,  and  the  fertility  of  the  country  is  greatly 
enhanced  by  the  materials  which  they  have  brought  down  from  the 
mountains  and  spread  over  the  low  country.  Several  of  the  lakes,  more- 
over, which  add  so  much  to  its  beauty,  owe  their  origin  to  ancient 
moraines.  The  existence  of  a  glacial  period  and  the  great  former  ex- 
tension of  the  Swiss  glaciers  is  proved  by  four  lines  of  evidence, 
namely  : — 

1.  Moraines  and  fluvio-glacial  deposits. 

2.  Erratic  blocks. 

3.  Polished  and  striated  surfaces, 

4.  Animal  and  vegetable  remains  belonging  to  northern  species. 
Moraines  are  characterised  by  the  presence  of  polished  and  striated 

pebbles,  intermixed  with  more  or  less  angular  fragments,  often  coming 
from  a  great  distance  and  yet  not  rolled,  irregularly  deposited  in  sand 
and  mud,  which,  however,  is  not  stratified. 

The  one  figured  (p.  3),  which  is  from  the  ancient  moraine  at  Ziirich, 
exactly  resembles  those  found  in  the  moraines  attached  to  existing 
glaciers. 

Erratic  Blocks, 

The  second  class  of  evidence  proving  the  former  extension  of 
glaciers  far  beyond  their  present  limits  is  that  presented  by  erratic  blocks, 
which  are  often  of  great  size,  unrounded,  and  which  have  come  from  a 
great  distance.  Many  of  these  are  so  remarkable  that  they  have  struck 
the  imagination  of  the  pea.santry,  have  been  attributed  to  superhuman 
agency,  and  have  received  special  names,  such  as  the  "Pierresde  Niton  " 
in  the  lake  near  Geneva,  so-called  from  the  tradition  that  in  Roman 
times  sacrifices  were  offered  upon  them  to  Neptune.  The  "  Pierre  de 
Crans,"  near  Nyon,  is  73  feet  long  and  20  high. 

The  "  Pierre  a  Bot,"  near  Neuchatel,  at  a  height  of  2200  feet,  is  62 
feet  in  length,  48  in  breadth,  and  40  feet  high.  It  is  of  Protogine,  and 
probably  came  from  the  Mont  Blanc  range.  Other  celebrated  erratic 
blocks  are  the  "  Ploughstone,"  which  rises  60  feet  above  the  ground 
between  Erlenbach  and  Wetzweil,  and  contains  over  72,000  cubic  feet 
of  stone  ;  the  Bloc  du  Tresor  near  Orsirres,  with  a  cubic  content  of 
100,000  feet ;  the  Monster  block  at  Montet,  near  Devent,  160,000  feet ; 
and  the  largest  of  all  is,  I  believe,  a  mass  of  Serpentine  on  the  Monte 
Moro,  near  the  Mattmark  See,  which  measures  240,000  cubic  feet. 

These  enormous  blocks  are,  of  course,  exceptional,  but  smaller  ones 
are  innumerable.  In  some  localities  are  immense  groups,  for  instance 
on  the  hill  of  Montet,  near  Devent,  at  Orsicres  in  the  valley  of  the 
Dranse  d'Entremont,  above  Martigny,  at  Arpille,  on  the  north  side  of 
the  valley  of  the  Rhone,  opposite  Martigny,  and,  still  further  away  from 
the  mountains,  the  entire  south  slope  of  the  Jura  is  strewn  with  granite 
blocks. 

"Between  Moliers,  Travers,  and  Fleurier,"  says  Viollet  le  Due, 
"  there  are  as  many  blocks  of  primitive  rock  as  if  one  was  in  the  high 
Alps," 

One  of  the  most  remarkable  groups  is  at  Monthey  overlooking  the 
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valley  of  the  Rhone  below  St.  Maurice.  "  We  have  here,"  says  Forbes, 
"a  belt  or  baud  of  blocks — poised,  as  it  were,  on  a  mountainside, 
it  may  be  five  hundred  feet  above  the  alluvial  flat  through  which  the 
Rhone  winds  below.  This  belt  has  no  great  vertical  height,  but  extends 
for  miles — yes,  for  miles — along  the  mountainside,  composed  of  blocks 
of  granite  of  thirty,  forty,  fifty,  and  sixty  feet  in  the  side,  not  a  few  but 
by  hundreds,  fantastically  balanced  on  the  angles  of  one  another,  their 
grey,  weatherbeaten  tops  standing  out  in  prominent  relief  from  the 
verdant  slopes  of  secondary  formation  on  which  they  rest.  For  three  or 
four  miles  there  is  a  path,  preserving  nearly  the  same  level,  leading  amidst 
the  gnarled  stems  of  ancient  chestnut-trees,  which  struggle  round  and 
among  the  pile  of  blocks,  which  leaves  them  barely  room  to  grow  ;  so 
that  numberless  combinations  of  wood  and  rock  are  formed,  where  a  land- 
scape painter  might  spend  days  in  study  and  enjoyment."^ 

As  already  mentioned,  these  blocks  have  come  from  a  great  distance. 
No  similar  rock  occurs  in  the  neighbourhood,  and  it  is  often  possible  to 
determine  very  exactly  the  locality  from  which  they  have  been  derived. 
Unfortunately  the  majority  of  the  larger  blocks  have  now  been  de- 
stroyed, but  a  certain  number  have  been  preserved  by  the  public  spirit  of 
the  Swiss  Scientific  Societies. 

It  is  evident  that  these  blocks  cannot  have  been  brought  by  water, 
on  account  of  the  immense  velocity  which  would  have  been  required  to 
transport  such  enormous  weights,  because  most  of  them  lie  on  the  hill- 
sides far  above  the  bottom  of  the  valley ;  and  also  because,  amongst 
other  reasons,  their  angles  are  as  a  rule  sharp  and  unrounded. 

Tlieir  presence  is  often  attributed  to  supernatural  agency,  and  many 
legends  grew  up  around  them.  Favre  records  a  remark  made  to  him  by 
a  peasant  with  reference  to  a  great  block  of  Protogine  near  Sapey. 

"Jamais,"  il  disait,  "  on  a  vu  une  si  belle  pierre  :  elle  est  tout  entiere, 
rien  de  cass6.  Et  puis,  elle  est  si  tranquille.  On  ne  sait  pas  si  les 
pierres  grandissent ;  mais  il  y  a  quinze  ans,  je  pouvais  monter  dessus,  a 
present  je  ne  sais  comment  cela  se  fait,  mais  je  n'y  puis  grimper." 

Piayfair,  in  1802,  appears  to  have  been  the  first  to  compare  these 
erratics  with  moraines,  and  to  suggest  that  they  were  transported  by 
glaciers. 

Roches  Moutonnees. 

A  third  class  of  evidence  is  that  furnished  by  polished  and  scratched 
rock  surfaces,  which  of  course  are  best  preserved  when  the  material  is 
hardest.  The  rocks  are  sometimes  polished  like  a  looking-glass.  Such 
surfaces  occur  under  and  round  existing  glaciers,  where  there  can  be  no 
doubt  that  they  are  the  work  of  the  ice,  or  rather  of  the  stones  contained 
in  it.  (Fig.  2  is  a  photograph  of  the  Hospice  of  the  Grimsel,  showing  a 
remarkable  case  of  such  glaciated  rocks.)  Similar  surfaces  occur,  how- 
ever, far  away  from  the  present  glaciers,  and  even  in  countries  where 
none  exist.  The  grey  rounded  bosses  were  termed  by  De  Saussure 
**  Roches  Moutonnees,"  from  their  frizzled  surface.     The  term  has  been 

1  Forbes,  Travels  through  the  Alps  of  Savoy. 
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generally  adopted,  mainly  perhaps  because  at  a  distance  they  look  not 
unlike  sheep's  backs.  Smooth  rock  surfaces  may  often  be  seen  at  the  sides 
of  valleys,  sometimes  at  a  great  height — many  hundred  or  even  some 
thousands  of  feet  above  the  present  river,  and  far  away  from  the  present 
glaciers,  as,  for  instance,  on  the  slopes  of  the  Jura.  They  are  specially 
well  developed  where  from  a  turn  in  the  valley,  or  any  other  cause,  the 


Fig.  2. — Tlie  Hospice  of  the  Griinsel,  sliowiug  tlie  glaciatt-il  rocks  in  tlic  iK-ighljourhood. 


ice  met  with  most  resistance.     The  rocks  at  Martigny  are  a  very  fine 
example. 

The  Flora  and  Fauna. 

Another  class  of  evidence  is  that  derived  from  botany  and  zoology. 
Many  of  the  plants  now  occupying  the  Swiss  mountains  are  indigenous 
to  the  Arctic  regions.  They  could  not  under  existing  circumstances 
cross  the  intervening  plains,  but  must  have  occupied  them  when  the 
climate  was  colder  than  it  is  now,  and  been  driven  up  into  the  moun- 
tains, like  the  Marmot  and  the  Chamois,  as  the  temperature  rose.  The 
Arctic  Willows,  the  Larch,  and  Arolla  Pine,  for  instance,  are  Siberian 
species,  and  do  not  occur  in  Germany. 

The  animal  kingdom  also  affords  us  similar  evidence.  The  Musk 
Sheep,  the  Urus,  the  Aurochs,  the  Mammoth,  Hairy  Rhinoceros, 
Reindeer,  Elk,  the  Giant  Stag  or  Irish  Elk,  Glutton,  Ibex,  Chamois, 
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Cave  Hyaena,  Cave  Bear,  Polar  Fox,  Lemming,  Ptarmigan,  Marmot, 
Snowy  Owl,  etc,  have  been  found  in  glacial  deposits,  though  fossil 
remains  are  rare  in  the  Swiss  deposits  of  this  age. 

In  some  cases  the  upper  limits  of  the  former  glacier  is  clearly 
marked  on  the  sides  of  the  valley.  Where  it  was  formerly  occupied  by 
the  glacier  all  is  smooth  and  rounded ;  above  that  line,  where  the 
glacier  did  not  reach,  the  rocks  are  rough,  angular,  and  pointed. 

The  evidence  then  seems  conclusive  that  the  glaciers  were  once  far 
larger  than  at  present.  The  Rhone  glacier  not  only  occupied  the  whole 
of  the  Valais  and  the  Lake  of  Geneva,  but  rising  on  the  Jura  to  a  height 
of  1350  metres,  crossed  the  Vuache,  descended  into  the  present  Rhone 
valley,  sweeping  round  by  Bourg,  Trevoux,  Lyons,  and  Vienne  on  one 
side,  sent  a  wing  beyond  Pontarlier  as  far  as  Salins  and  Ornans,  and 
extended  down  the  Valley  of  the  Aar  as  far  as  Waldshut,  almost  meeting 
the  western  extremity  of  the  glacier  of  the  Rhine.  The  ancient  glacier 
of  the  Rhine  occupied  the  Lake  of  Walen,  the  whole  Valley  of  the  Thur 
as  far  as  Schaffhausen,  the  Klettgau,  and  almost  to  Waldshut,  filled  up 
the  Lake  of  Constance,  extending  considerably  to  the  north  down  the 
Danube  as  far  as  Sigmaringen,  while  for  some  distance  its  northern  end 
followed  the  present  watershed  between  the  regions  of  the  Rhine  and 
the  Danube. 

Thus  the  two  great  glaciers  of  the  Rhone  and  the  Rhine  almost 
enclosed  those  of  the  Aar,  the  Reuss,  and  the  Limmat.  That  of  the 
Aar  extended  as  far  as  Berne,  where  there  is  a  very  fine  moraine. 

The  result  of  this  former  glaciation  has  been  to  give  it  two  totally 
distinct  types  of  scenery :  a  central  or  upper  one  of  bare,  barren  rock 
with  rounded  outlines  aiid  a  peripheral  ring  of  debris  in  scattered  heaps 
and  long  mounds.  • 

These  morainic  deposits  give  a  peculiar  character  to  the  scenery  :  the 
country  is  diversified  and  irregular,  thrown  into  confused  heaps  and 
depressions,  which,  as  the  lower  or  ground  moraine  is  very  impervious, 
often  contain  small  lakes.  They  occur  especially  in  well-watered  dis- 
tricts, and  the  rich  network  of  rivers  often  take  very  devious  courses. 
Desor  has  happily  characterised  such  a  district  as  "un  paysage 
morainique." 

Lakes. 

The  scenery  of  Switzerland  owes  much  of  its  beauty  to  the  Lakes. 
They  form  a  beautiful  circle  round  the  mountains.  We  have  on  the 
north,  besides  many  smaller  ones,  those  of  Constance,  Walen  and  Zurich, 
Zug,  Lucerne,  Brienz,  Thun  and  Geneva;  on  the  south  the  Lago 
Maggiore,  Lugano,  Como,  d'Iseo,  and  Garda,  all  seeming  to  radiate  as  it 
were  from  the  great  central  mass  of  the  St.  Gotthard.  I  do  not  mention 
the  lakes  of  Neuchatel  or  Morat,  because  they  belong  to  a  different 
category. 

These  great  lakes  are  clearly  not  parts  of  a  former  inland  sea.  They 
stand  at  very  different  levels.  The  lake  of  Brienz,  for  instance,  is  190 
metres  above  that  of  Geneva  ;  that  of  Orta  is  225  metres  above  the  Lake 
of  Garda. 
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But  in  considering  the  origin  of  these  lakes  we  must  have  regard  not 
merely  to  the  surface  level  of  the  water,  but  also  to  that  of  the  bottom. 
When  we  give  the  level  of  a  lake  it  is  usual  to  quote  that  of  the  upper 
surface,  but  the  bottom  is  perhaps  even  more  important. 

Lakes  are  by  no  means  all  of  the  same  character,  they  are  due  to 
various  causes  and  fall  into  many  classes.  Some  are  due  to  irregular 
accumulation — generally  of  drift.  These  as  a  rule  are  small  and  shallow  ; 
some  are  river  valleys  dammed  by  landslips  or  rockfalLs — such  as  those 
at  Flims  on  the  upper  Rhine  ;  or  are  due  to  the  deposits  of  side  streams, 
as  in  the  Upper  Engadine,  Some  are  due  to  subsidence  produced  by 
the  removal  of  soluble  rock,  as  for  instance  our  Cheshire  meres ;  some 
are  crater  lakes,  as  for  instance  in  South  Italy  ;  some  are  due  to  altera- 
tions of  level  by  earth  movements;  some  are  due  to  moraines;  some  are, 
I  believe,  due  to  excavation  by  glaciers,  but  on  this  point  there  is  a 
good  deal  of  difference  of  opinion. 

This  is  also  the  case  as  regards  the  great  Swiss  lakes.  My  im- 
pression is  that  three  main  causes  have  combined  to  form  them — earth 
movements,  excavation  by  ice,  damming  by  moraines. 

They  are  of  great  depth,  the  Lake  of  Geneva  over  1000  feet,  the 
Lago  Maggiore  more  than  2000,  and  going  down  far  below  the  sea  level. 
But  thougli  so  deep,  still  when  we  consider  their  length  they  are  but 
films  of  water  after  all. 

Lakes,  like  many  other  beautiful  objects,  are,  as  things  must  be 
measured  in  geography,  but  short-lived. 

The  Ocean  is  outside  time.  If  we  could  see  the  Atlantic  as  it  was 
1,000,000  years  ago  we  should  notice  little  diiference.  But  a  few  thousand 
years  make  great  changes  in  lakes.  Those  of  Switzerland  were  once 
much  more  numerous.  They  are  diminishing  in  number  and  in  size. 
Wherever  a  stream  enters  a  lake  it  tends  to  fill  it  up.  The  water 
becomes  shallower,  the  lake  is  replaced  by  a  marsh,  the  marsh  by 
meadows. 

The  Swiss  rivers  would  require  a  lecture,  or  rather  a  course  of 
lectures,  to  themselves.  I  have  only  time  to  bring  before  you,  and  that 
very  imperfectly,  a  few  of  the  principal  points  of  interest. 

And  first  as  to  their  directions.  Why  do  they  run  as  they  do?  It 
makes  geography  more  interesting  if  we  realise  that  there  is  a  cause  for 
every  river  course  even  in  its  minutest  details. 

This  was  first  brought  home  to  me  by  our  Lake  district. 

The  normal  course  of  a  river  may  be  divided  into  three  parts — the 
upper  and  most  rapid  when  it  is  excavating  its  channel. 

The  second  when  it  can  just  carry  on  the  materials  it  brings  down, 
but  when  it  meanders  from  one  side  to  the  other,  and  widens  its  valley ; 
and  the  third  when  it  has  not  sufficient  energy  to  carry  off  the  materials 
with  which  it  is  supplied,  and  when  it  forms  a  delta  or  river  cone. 

Glaciers  form  wide  flat  straight  valleys,  as  for  instance  that  of  the 
Upper  Khone,  while  rivers  in  their  early  and  more  active  stages  form 
V-shaped  winding  valleys. 

The  width  of  the  valley  is  naturally  much  influenced  by  the 
nature  of  the  strata.     When  they  arc  soft,  the  valley  is  wider,  where 
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tliey  are  hard  it  is  narrower,  and  waterfalls  are  formed  if  they  vary  in 
hardness 

If  we  imagine  a  river  running  down  a  slightly  inclined  plane  in  a 
more  or  less  straight  line,  any  inequality  or  obstruction,  or  the  entrance 
of  a  side  stream,  would  drive  the  water  to  one  side,  and  when  once 
diverted  it  would  continue  in  the  new  direction,  until  the  force  of 
gravity  drawing  the  water  in  a  straight  line  downwards  equalled  that 
of  the  force  tending  to  divert  its  course.  Hence  the  radius  of  the  curves 
will  follow  a  regular  curve-law  depending  on  the  volume  of  water  and 
the  angle  of  inclination  of  the  bed.  If  the  fall  is  ten  feet  per  mile,  and 
the  soil  homogeneous,  the  curves  would  be  so  much  extended  that  the 
course  would  appear  almost  straight. 

If  the  river  has  no  longer  a  sufficient  fall  to  enable  it  to  carry  off 
the  materials  it  brings  down,  it  gradually  raises  its  bed,  hence  in  the 
lower  part  of  their  course  many  of  the  most  celebrated  rivers — the  Po, 
the  Nile,  the  Mississippi,  the  Thames,  etc. — run  upon  embankments 
of  their  own  creation. 

Most  of  the  Swiss  lakes  are  being  gradually  filled  up  by  the 
deposits  of  rivers.  The  Lake  of  Geneva  once  extended  far  uip  the 
Rhone  Valley  to  St.  Maurice  if  not  to  Brieg.  It  presents  also  a  very 
typical  delta  at  the  mouth  of  the  Dranse  near  Thonon.  Between  Vevey 
and  Villeneuve  are  several  such  promontories,  each  marking  the  place 
where  a  stream  falls  into  the  lake. 

Where  lateral  torrents  fall  into  a  main  valley,  the  rapidity  of  the 
current  being  checked,  their  power  of  transport  is  diminished,  and 
similar  "  river  cones  "  are  formed.  These  cones  are  favourite  sites  for 
villages,  which  are  thus  raised  and  placed  above  the  range  of  ordinary 
floods.  The  loose  materials  of  the  upper  part  of  the  cone,  moreover, 
absorb  water  freely  in  the  upper  part,  which  is  filtered,  and  emerges  in 
clearer  springs  lower  down.  Thus  arise  many  of  the  fountains  in  such 
villages. 

Now  let  us  suppose  that  the  force  of  the  river  is  again  increased, 
either  by  a  fresh  elevation,  or  locally  by  the  removal  of  a  barrier,  or  by 
an  increase  in  volume  owing  to  an  addition  of  territory,  or  greater  rain- 
fall, it  will  then  again  cut  into  its  own  bed,  deepening  the  valley,  and 
giving  rise  to  a  rapid,  which  will  creep  gradually  up  the  valley,  re- 
ceding of  course  more  rapidly  where  the  strata  are  soft,  and  lingering 
longer  at  any  hard  ridge. 

The  old  plain  of  the  valley  will  form  a  more  or  less  continuous 
terrace  above  the  new  course.  Such  old  river  terraces  may  be  seen  in 
most  valleys ;  often  indeed  several  occur,  one  above  another,  the  upper 
terraces  being  generally  cut  in  the  rock,  the  lower  ones  in  river  deposits 
or  fallen  debris. 

Such  terraces  must  not,  of  course,  be  confused  with  those  which  are 
due  to  strata  of  different  hardness.  When  the  inclination  of  the  stream 
becomes  too  small,  it  cannot  carry  farther  the  stones  and  sand  Avhich  it 
has  brought  down,  and  spreads  them  out  in  the  form  of  a  fan,  forming  a 
more  or  less  flat  cone  or  delta — a  cone  if  in  air,  a  delta  if  under  water ; 
and  the  greater  the  volume  of  water,  the  gentler  will  the  slope  be,  so 
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that  ill  great  rivers  it  becomes  almost  imperceptible.  At  this  part  of 
its  course  the  stream,  instead  of  meandering,  will  tend  to  divide  into 
several  branches. 

The  present  drainage  of  Western  Switzerland  is  very  remarkable. 
If  you  stand  on  a  height  overlooking  the  valley  of  the  Arve  near 
Geneva,  you  see  a  semicircle  of  mountains — the  Jura,  the  Vuache,  the 
Voirons,  etc.,  which  enclose  the  west  side  of  the  Lake  of  Geneva ;  the 
Arve  runs  towards  the  Lake,  which  itself  opens  out  towards  Lausanne, 
where  a  tract  of  low  land  alone  separates  it  from  the  Lake  of  Neuchatel 
and  the  Valley  of  the  Aar.  This  seems  the  natural  outlet  for  the 
waters  of  the  Ehone  and  the  Arve.  As  a  matter  of  fact,  however,  they 
escape  from  the  Lake  of  Geneva  at  the  western  end,  through  the  re- 
markable defile  of  Fort  de  I'Ecluse  and  Maupertuis,  which  has  a  depth 
of  nearly  300  metres,  and  is  at  one  place  not  more  than  14  feet  across. 
There  are  reasons,  moreover,  for  considering  the  defile  to  be  of  compara- 
tively recent  origin.  At  various  points  round  the  Lake  of  Geneva,  remains 
of  Lake  terraces  show  that  the  waters  once  stood  at  a  level  mucli 
higher  than  at  present.  One  of  these  is  rather  more  than  76  metres 
above  the  Lake. 

Between  Lausanne  and  Yverdun  there  is  a  valley  the  summit  of 
which  is  at  a  height  of  about  7  6  metres,  and  it  seems  probable  that  at 
one  time  the  waters  of  the  Lake  escaped  in  this  direction  and  flowed 
through  the  Lake  of  Neuchatel  to  the  Aar  and  the  Rhine. 

The  surface  character  of  Swiss  scenery  depends  mainly  on  denuda- 
tion and  Aveathering,  modified  by  the  climate,  the  character,  the  chemical 
nature,  the  height  and  the  angle  of  inclination,  of  the  rocks. 

Softer  strata  gives  softer  outlines,  and  the  majestic  beauty  of 
Switzerland  is  greatly  due  to  the  hardness  of  the  rocks  owing  to  the 
enormous  pressure  they  have  undergone.  So  varied  are  the  conditions 
that  every  mountain  has  a  character  of  its  own.  Seen  from  a  distance 
the  profile  of  the  horizon  shows  an  infinite  variety  of  forms :  pinnacles, 
pyramids,  obelisks,  teeth,  horns,  domes.  Not  one  of  these  varied  forms 
is  accidental.  Every  one  has  its  cause  and  explanation,  though  we  may 
not  always  know  what  it  is. 

Granite  is  regarded  by  poets  as  peculiarly  resisting,  and  it  is 
described  as — 

"  Stern,  unyielding  might. 
Enduring  still  through  day  and  night 
Rude  tempest  shock  and  withering  blight." 

As  a  matter  of  fact,  however,  granite  though  very  hard  is  in  some 
cases  very  susceptible  to  disintegration,  and  Granite  mountains  tend  to 
display  gently  rounded  and  massive  forms. 

The  scenery  given  by  Gneiss  depends  much  on  whether  it  is  hori- 
zontal or  at  what  angle  it  is  lying.  The  Crystalline  schists  give  jagged 
and  serrated  edges. 

The  sedimentary  strata  present  a  succession  of  layers  of  diflferent 
hardness  and  toughness,  so  that  some  strata  weather  back  more  quickly 
and    take    a    gentler    slope    than    others.     They    assume    what   Leslie 
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Stephen  called  a  writing-desk  form.  Crystalline  rocks  are  generally 
more  homogeneous,  weather  more  evenly,  and  consequently  present 
more  regular  and  continuous  slopes.  The  Bristenstock,  for  instance, 
which  towers  over  the  Reuss,  is  a  beautiful  example.  For  a  height  of 
2500  metres  it  presents  an  unbroken  slope  at  an  angle  of  36°.  Weather 
terraces  are  particularly  conspicuous  in  certain  lights,  and  especially  in 
winter  when  there  is  snow  on  the  gentler  slopes.  Even  in  summer, 
however,  the  contrast  of  vegetation  is  often  striking,  some  lines  being 
marked  out  by  luxuriant  grass  or  bushes,  while  others  are  comparatively 
bare.  On  Granite  or  Gneiss  a  good  mountaineer  can  go  almost  any- 
where, while  in  mountains  of  sedimentary  strata  he  is  stopped  from 
time  to  time  by  an  impassable  precipice. 

On  the  whole,  when  seen  from  a  distance,  the  forms  of  the  sedi- 
mentary mountains  are  more  marked,  more  broken,  and,  so  to  say,  more 
individualised. 

The  central  Crystalline  "  massifs "  present  very  different  forms. 
The  desks,  terraces,  pinnacles,  and  cornices  disappear,  and  we  have 
noble  pyramids.  The  ridges,  moreover,  are  more  jagged  and  serrated. 
The  summit  of  the  Jungfrau  also  shows  well  the  contrast  between  the 
Gneiss  at  the  top  and  the  calcareous  rock  below. 

In  the  splendid  panorama  seen  from  Bern,  the  Crystalline  moun- 
tain peaks  (Finsteraarhorn  and  Shreckhorn,  Breithorn,  Tschingelhorn, 
etc.)  can  readily  be  distinguished  from  the  calcareous  mountains  (Bliim- 
lisalp,  Doldenhorn,  Aletsch,  etc.).  The  difference  of  character  is  also 
well  seen  as  we  ascend  the  valley  of  the  Reuss  from  Fluelen  to  Ander- 
matt. 

With  scenery  so  varied  and  so  beautiful,  of  which  I  have  en- 
deavoured, I  fear  very  imperfectly,  to  give  some  idea  and  explanation, 
no  wonder  that  thousands  of  our  countrymen  are  attracted  to  Switz- 
erland for  their  holidays ;  and  it  is  impossible  for  me  to  sit  down 
without  a  grateful  acknowledgment  of  all  we  owe  to  Switzerland  and 
the  Swiss. 

No  doubt  Switzerland  is  politically  a  different  country,  and  yet  I 
can  never  regard  the  Swiss  as  foreigners. 

Switzerland  is  the  home  of  freedom,  so  is  Britain ;  it  is  in  the  van 
of  progress,  so  I  trust  are  we ;  its  army  is  entirely  for  defence,  so  is 
ours ;  it  wishes  for  peace  and  friendship  with  its  neighbours,  so  do  we. 

We  owe  it  much  for  its  hospitality,  for  its  friendliness ;  we  have 
much  to  learn  from  its  institutions ;  no  country  has  contributed  more 
to  science ;  many  of  us  have  valued  friends  in  that  country,  whom  we 
respect  and  love,  and  for  all  these  reasons  we  in  this  country  earnestly 
hope  for  the  happiness  of  the  Swiss  peojile  and  the  prosperity  of  Switz- 
erland. 
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THE  AGRICULTUEAL  POTENTIALITIES  OF  THE 
TRANSVAAL. 

By  William  Macdonald,  M.S.Agr.,  Ph.D.,  Editor,  Transvaal 
Department  of  Agriculture. 

Most  people  are  aware — as  Herr  Dernburg,  the  German  Colonial  Secre- 
tary, pointed  out  during  his  recent  visit  to  Johannesburg — that  the 
Transvaal  produces  a  third  part  of  the  world's  gold  output,  but  few, 
perhaps,  realise  the  far  vaster  potentialities  of  the  agricultural  industry. 
I  propose,  therefore,  to  show  by  means  of  a  few  figures  vphat  the  farmer 
in  the  near  future  may  produce  in  farm  crops,  fruit,  and  live  stock. 

Let  us  start  with  our  staple  crop — maize,  or  the  humble  mealie. 
It  is  a  well-known  fact  that  maize  can  be  grown  on  every  faim  in  the 
Transvaal,  and,  what  is  most  important,  it  is  essentially  a  dry-land  crop. 
The  present  yield  is,  roughly,  four  bags  to  the  acre.  This  low  figure  is 
mainly  due  to  the  careless  prejmration  of  the  fields  in  the  first  instance, 
and,  secondly,  to  the  lack  of  after-cultivation.  It  is  most  disheartening 
to  see  so  many  maize-fields  in  this  colony  full  of  hard  lumps,  grass,  and 
choked  with  weeds,  which  soon  become  radiating  centres  of  noxious  seeds. 
Deep  ploughing,  harrowing,  and  constant  cultivation — so  as  to  preserve 
the  surface  mulch  or  dust  blanket,  and  so  retain  the  soil  moisture — are 
the  main  factors  for  successful  maize-growing.  With  these  simple 
methods — all  of  which,  however,  mean  much  labour  for  the  grower — the 
yield  of  maize  might  readily  be  doubled,  and  the  crop  rendered  much 
less  precarious. 

Let  us  take  a  simple  sum  to  show  what  the  mealie  farmer  of  the 
future  might  harvest.  Suppose  it  were  possible  to  place  one-tenth  part 
of  the  Transvaal  under  maize,  see  what  this  would  mean  : — One-tenth  of 
the  Transvaal  =  7,100,000  acres  at  4  bags  per  acre  =  28,400,000  bags.^ 
But,  if  by  good  cultivation  we  were  able  to  raise  this  figure  to  8  bags, 
it  would  be  56,800,000  bags,  or  a  diff"erence  of,  say,  £14,200,000,  viz. 
half  the  value  of  our  gold  production  for  one  year. 

Let  us  now  take  wheat.  The  imports  of  wheat  and  wheat  products 
into  the  Transvaal  for  the  year  ending  31st  December  1907  were 
£527,480.  The  question  naturally  arises:  "Could  not  this  be  pro- 
duced here,  and  so  save  such  a  large  sum  of  money  from  going  out  of 
the  country?"  Owing  to  the  prevalence  of  rust  during  the  summer 
season,  wheat-growing  in  the  Transvaal  is  mostly  restricted  to  the  winter 
months — from  May  until  October.  This  being  the  dry  season,  the 
wheat  is  grown  mainly  as  an  irrigated  crop. 

It  is  probable ,  however,  that  by  means  of  dry-land  farming  methods 
a  large  acreage  could  be  put  under  wheat,  and  so  much  land  now  going 
waste  during  the  winter  months  might  be  profitably  used.  Let  the 
farmer  select  a  good  rich  loam,  plough  deeply  and  harroAv  well  during 


1  A  bag,  or  sack  =  203  lbs. 


THE   ACtRICULTURA.L   POTENTIALITIES   OF   THE   TRANSVAAL.  13 

the  rainy  season  in  summer,  and  harrow  well  after  every  rain  until  the 
time  of  planting  in  April  and  May,  thus  conserving  the  rainfall  in  the 
soil  reservoir  by  means  of  a  loose  soil  mulch ;  and  it  is  more  than  likely 
that  the  corn  will  germinate,  grow,  and  ripen  with  the  natural  rainfall, 
and  before  the  rust  fungus  has  attacked  the  plant. 

It  is  difficult,  in  the  absence  of  any  reliable  data,  to  give  the  exact 
yield  of  wheat  per  acre  or  morgen.  Mr.  Burtt-Davy,  the  Government 
botanist,  measured  two  actual  cases  and  found  the  yield  of  wheat  grown 
under  irrigation  to  be  29  bushels  (of  63  lbs.),  or  9  sacks  of  203  lbs. 
Now,  how  does  that  compare  with  other  countries  1  Well,  in  the  case 
of  the  State  of  Minnesota  the  average  yield  is  only  13  bushels  per 
acre,  but  in  England,  with  superior  methods  of  cultivation,  the  average 
yield  is  31. 

It  is  surprising  that  almost  every  farmer  who  grows  wheat  raises  a 
still  larger  area  of  oat-forage,  also  under  irrigation.  If  the  growing  of 
green  forage  on  good  wheat  lands  were  abandoned,  the  production  of 
wheat  might  easily  be  doubled.  Let  us  take  a  case  in  point.  Suppose, 
for  example,  that  we  could  put  the  whole  of  Marico,  a  small  district, 
under  wheat  as  representing  the  total  available  wheat-growing  area  of 
this  colony,  then  we  have  2,820,640  acres;  and  if  we  take  20  bushels 
to  the  acre  as  the  average  production  for  wet  and  dry  lands,  we  get  the 
following  total — 46,412,800  bushels.  Or,  in  other  words,  one-sixth 
part  of  the  262,700,000  bushels  of  wheat  annually  absorbed  by  Great 
Britain,  and  worth  over  £7,000,000. 

Turn  now  to  tobacco.  It  is  well  known  that  certain  portions  of  the 
Transvaal  are  specially  suited  to  the  production  of  superior  tobacco. 
But  two  things  remain  to  be  done.  In  the  first  place,  it  will  be  neces- 
sary to  reduce  largely  the  cost  of  production  per  acre,  and,  secondly,  to 
improve  the  quality.  It  is  regrettable  that  at  the  present  time  an 
enormous  amount  of  inferior  tobacco  is  annually  found  upon  our  local 
markets.  This  is  mainly  due  to  the  fact  that  a  large  percentage  of 
farmers  have  taken  up  tobacco-growing  without  having  had  any  previous 
training  in  this  branch  of  agriculture.  It  is  extraordinary  that  Trans- 
vaal tobacco  has  gained  such  a  widespread  reputation  in  spite  of  the 
very  primitive  methods  of  cultivation  and  the  utter  lack  of  care  regard- 
ing the  details  of  curing. 

Furthermore,  we  must  try  to  create  an  export  trade  for  blight 
tobaccos — cigarettes,  etc. — and  cigar  leaf.  The  former  can  be  raised 
economically  on  certain  soils  in  the  districts  of  Eustenburg,  Pretoria, 
and  Waterberg ;  and  the  latter  in  different  parts  of  the  Zoutpansberg, 
Lydenburg,  and  Barberton,  where  a  moister  climate  prevails.  In  the 
meantime,  however,  there  is  a  good  demand  for  both  those  types  of 
tobacco  in  the  various  colonies  of  South  Africa,  and  at  prices  higher 
than  can  be  obtained  in  the  world's  markets.  Space  does  not  permit 
me  to  speak  at  length  of  the  recent  growth  of  this  industry.  Suffice  it 
to  say  that  while  in  1904  our  own  exports  were  £62,032,  in  1907  the 
figures  had  risen  to  £103,382.  Yet  these  encouraging  figures  should  not 
let  us  rest  upon  our  oars  when  we  remember  that  the  State  of  Kentucky, 
with  an  area  of  40,400  square  miles — or  a  little  more  than  one-third  the 
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size  of  the  Transvaal — produced,  during  the  same  year,  240,478,000 
pounds  of  tobacco,  valued  at  £4,905,800  approximately. 

Recently,  we  have  heard  much  in  regard  to  the  cotton  industry  of 
America,  and  the  question  naturally  arises  :  "  What  are  our  prospects  in 
the  Transvaal  ?  "  Various  experiments  conducted  by  the  Department 
of  Agriculture  in  different  parts  of  this  colony  have  shown  that  the 
whole  of  the  Low  Veld,  and  many  parts  of  the  Middle  Veld,  are  admir- 
ably adapted  to  the  cultivation  of  cotton.  But  the  most  suitable  areas 
have  been  found  to  be  the  eastern  foothills  of  the  Drakensberg,  the  Zout- 
pansberg,  Lydenburg,  Barberton,  and  the  Piet  Retief  Districts,  together 
with  Swaziland.  So  far  as  varieties  are  concerned,  the  best  results  have 
been  obtained  with  the  improved  type  of  American  Upland  Cotton, 
excellent  specimens  of  which  have  been  grown  in  the  Zoutpansberg  and 
Waterberg  districts,  being  valued  at  hd.  to  lid.  per  lb.  in  advance  of 
the  best  "middling"  American  cotton.  It  is  well  known  that  America 
possesses  the  greatest  cotton-fields  in  the  world,  and  her  largest  State, 
Texas,  with  the  vast  area  of  265,780  square  miles  of  territory,  or  much 
more  than  twice  the  size  of  the  Avhole  Transvaal,  produced  the  splendid 
crop  of  4,281,824  bales^  in  1906.  Yet  how  many  people  realise  that 
were  we  able  to  place  an  area  under  cotton,  in  size  a  little  more  than 
one-third  of  the  district  of  Zoutpansberg,  we  should  surpass  this  magnifi- 
cent figure. 

Next,  a  word  regarding  the  greatest  fodder  crop  of  the  day — lucerne. 
This  crop  has  been  grown  for  many  years  in  the  Old  World,  but  so 
far  as  I  am  aware  the  only  lucerne  in  the  Transvaal  before  the  war  con- 
sisted of  a  few  garden-patches  near  Pretoria  and  Potchefstroom,  and 
one  or  two  other  plots  of  not  more  than  a  quarter  of  an  acre  in  extent. 
Within  the  past  six  years  some  hundreds  of  acres  have  been  laid  under 
lucerne,  and  it  is  now  being  rapidly  extended  both  on  irrigable  and  dry 
lands.  The  average  annual  yield  of  lucerne  hay  on  irrigated  lands  may 
be  taken  at  six  tons  per  acre,  and  placing  this  at  £5  per  ton  a  yearly 
income  of  £30  per  annum  may  be  expected,  besides  a  considerable 
amount  of  valuable  grazing.  There  are  to-day  some  12,000  farms  in 
the  Transvaal,  having  an  average  of  5000  acres  each.  Let  us  suppose 
that  20  acres  on  each  farm  could  be  laid  down  to  lucerne  under  water 
either  by  means  of  a  furrow  or  a  windmill,  and  we  get  a  total  of  240,000 
acres,  which  at  6  tons  per  annum  =  1,440,000  tons,  of  a  value  of 
£7,200,000.  But  let  us  see  what  this  quantity  of  lucerne  would  do  if 
we  had  the  same  weight,  viz.  1,440,000  tons,  in  our  silos.  I  need  not 
weary  the  reader  with  the  details  of  these  figures,  but  will  simply  state 
'that  this  amount  of  lucerne  would  feed  800,000  head  of  cattle  for  a 
period  of  three  months  at  a  daily  ration  of  40  lbs.  for  each  animal. 

Consider  now  the  potentialities  of  our  fruit  industry.  It  is  well 
known  that  the  Transvaal  is  peculiarly  adapted  to  a  large  variety  of 
temperate,  semi-tropical,  and  tropical  fruits.  The  following  fruits  thrive 
in  different  districts  :  apples,  pears,  plums,  peaches,  apricots,  nectarines, 
cherries,  quinces,  walnuts,  prunes,  persimmons,  olives,  grapes,  almonds. 


1  A  bale  =  500  lbs. 
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figs,  loquats,  oranges,  lemons,  citrons,  mangoes,  litchis,  bananas,  avocado- 
pears,  pineapples,  and  paw-paws.  It  would  be  easy  to  write  several 
pages  on  the  possibilities  of  each  one  of  those  fruits  :  but  our  space  does 
not  permit.  The  other  day  we  were  gratified  to  hear  that  one  million 
and  a  half  of  oranges  would  be  exported  this  season  from  the  district  of 
Rustenburg.  At  first  sight  this  seems  a  large  figure,  but  we  know  it  is 
only  a  very  small  beginning. 

Let  us  take  that  curbing  ribbon  of  land  which  runs  from  Pretoria 
to  a  point  thirty  miles  beyond  liustenburg,  lying  in  the  base  of  the 
northern  slope  of  the  Magaliesberg  Mountains  —  an  area  100  miles 
long  by  4  miles  broad — and  we  get  an  area  of  400  square  miles,  or 
256,000  acres,  of  rich  red  loam  bearing  a  striking  resemblance  to  the 
celebrated  orange  soils  of  Southern  California.  Plant  this  area — only 
a  very  small  portion  of  the  possible  citrus  lands  of  the  Transvaal — and 
at  75  trees  per  acre  you  will  set  out  19,200,000  trees  of  an  annual 
bearing  value  of  £9,600,000. 

It  would  take  far  too  long  to  touch  upon  the  vast  wealth  which  will 
yet  be  won  by  energetic  growers  of  such  crops  as  sugar  cane  and  sugar 
beet,  coff'ee  and  tea,  sisal  hemp  and  flax,  castor-oil  and  ground  nuts,  tan 
and  dye  plants,  velvet  beans  and  cassava.  But  we  may  recall  the  words  of 
Mr.  Benjamin  Kidd  who  reminds  us  that  forty  per  cent,  of  all  the 
agricultural  products  which  enter  England  come  from  the  Tropics,  and 
of  these  products  the  Transvaal  may  well  claim  her  rightful  share. 

Passing  now  to  the  third  part  of  our  paper,  namely,  live  stock,  it 
may  be  said  that,  great  as  are  the  potentialities  of  our  colony  in  the 
matter  of  farm  crops  and  fruits,  they  are  small  in  comparison  to  the 
magnitude  of  the  live-stock  industry.  The  enormous  capital  sunk  in 
live  stock  in  other  lands  will  be  better  realised  when  we  quote  Mr. 
Walter  Heape,  an  English  authority,  who  states  that  in  Great  Britain 
alone  the  vast  sura  of  £450,000,000  is  invested  in  this  industry.  In 
the  pre-war  days  and  before  the  ravages  of  rinderpest  great  herds  and 
vaster  flocks  roamed  over  the  fertile  unfilled  plains  of  the  Free  State 
and  the  Transvaal ;  and  the  countless  herds  of  wild  game  attested  the 
succulence  of  the  natural  grasses  of  the  veld.  But  there  is  no  doubt 
that  soon  these  numbers  will  be  surpassed  by  a  more  intensive  husbandry 
and  by  better  methods  of  feeding  and  farm  management.  Even  now 
the  people  of  the  Transvaal  are  beginning  to  demand  better  beef, 
and  for  this  purpose  we  may  expect  to  see  a  large  increase  in  Short- 
horns, Herefords,  Aberdeen  Angus  and  Devons ;  while  for  dairy  pur- 
poses Frieslands,  Ayrshires,  and  the  dainty  Jersey  will  be  found  around 
our  urban  centres.  Nor  must  we  forget  the  most  useful  of  all  breeds  in 
South  Africa — the  hardy  Africander — the  favourite  foundation  stock  for 
breeding  and  patient,  toilsome  trekking. 

It  is  difficult  to  form  a  reasonable  estimate  of  the  carrying  capacity 
of  the  Transvaal  for  beef  animals ;  but  if  we  take — for  the  sake  of 
illustration — the  district  of  Waterberg,  having  an  area  of  15,503  square 
miles,  and  regard  one-fifth  of  this  as  suitable  for  grazing,  at  ten  acres 
to  each  beast  we  arrive  at  the  carrying  capacity  of  198,400  animals,  of 
a  probable  value  of  more  than  two  million  sterling.     And  if  we  are 
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interested  in  the  possibilities  of  the  dairy  industry,  let  us  take  5000 
dairy  farmers,  as  a  conservative  estimate,  for  the  whole  of  this  colony. 
Give  to  each  farmer  30  cows.  Eeckon  to  each  cow  150  lbs.  of  butter 
per  annum,  and  you  will  have  produced  each  year  in  the  Transvaal  alone 
from  these  150,000  cows  22,500,000  lbs.  of  butter.  Sell  this  at  Is.  per 
lb.  (a  low  figure),  and  you  will  realise  the  grand  total  of  £1,125,000 
per  year. 

When  we  speak  of  sheep  it  is  well  to  remember  that  the  magnificent 
wool  industry  of  Australia  can  be  traced  back  to  the  year  1797,  when 
Captain  Macarthur  purchased  at  the  Cape  of  Good  Hope  three  rams 
and  five  ewes  of  the  purest  Spanish  Merino  breed,  which  had  been 
presented  by  the  King  of  Spain  to  the  Dutch  Government.  Now  what 
has  been  the  result?  In  the  year  1792  we  find  that  there  were  105 
sheep  in  the  whole  of  Australia;  and  in  1906  in  one  State  alone — New 
South  Wales — there  were  44,132,421.  And,  what  is  more  wonderful, 
in  that  State  to-day  there  is  not  a  single  case  of  scab.  It  cannot  be  too 
strongly  urged  that  until  we  eradicate  scab  from  our  flocks  Ave  shall 
never  be  able  to  speak  with  pride  concerning  our  sheep  industry.  It 
does  no  good  to  point  out  that  the  Cape  and  the  Orange  River  Colony 
have  more  scab  than  there  is  in  the  Transvaal.  I  have  before  me  the 
latest  figures:  and  I  find  that  852  farms  are  under  quarantine  for  scab 
in  the  Transvaal  alone.  This  number  cannot  be  more  than  a  small 
percentage  of  the  actual  number  of  cases.  What  does  this  mean  to  our 
industry  1  Let  us  take  the  quantity  of  wool  exported  from  South  Africa 
last  year,  which  was  97,771,717  lbs.;  and  remember  that  a  rise  of  Id. 
in  the  lb.  on  this  amount  would  mean  the  addition  of  £407,380  per 
annum  to  the  wealth  of  our  people.  The  potentialities  of  this  industry 
are  vast  indeed,  and  most  encouraging — more  particularly  when  we 
receive  reports  to  the  eff'ect  that  our  greasy  combing  wools  produce  a 
"  fabric  of  the  finest  texture "  and  are  "  freer  from  burr  than  the 
Australian." 

Then  glance  over  those  famous  sheep  districts  :  Ermelo  and  Carolina, 
Standerton,  Bethal,  and  Wakkerstroom,  having  a  combined  area  of 
10,224  square  miles  or  6,543,360  acres.  Reckon  one  sheep  to  every 
five  acres  with  additional  feed  and  we  get  a  total  of  1,308,672  sheep 
as  the  carrying  capacity  of  our  High  Veld  districts.  It  should,  however, 
be  clearly  stated  that  the  sheep-farmer  of  the  future  must  make  better 
provision  for  his  flocks.  Sheep-runs,  valued  at  £2  per  morgen  ^ 
lying  idle  for  half  the  year  during  the  time  the  farmers  are  away  in 
the  Low  Veld,  cannot  be  a  profitable  system  of  farming.  And  the 
experiments  being  made  by  such  well-known  sheep-farmers  as  the 
Messrs.  A.  and  V.  Robertson,  of  Wakkerstroom,  in  growing  green  winter 
feed  for  their  flocks,  should  be  watched  by  all  growers.  The  rapid  pro- 
gress of  the  sheep  industry  is  clearly  shown  by  noting  the  difference  in 
the  wool  exports  for  the  last  three  years— in  1904,  £83,000;  in  1907, 
£225,000. 

The  subject  of  horse-breeding  is  one  that  must  be  approached  with 

1  A  morgen  =  2|  acres. 
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much  caution,  when  we  reflect  upon  tlie  diseases  which  vex  the  equine 
tribe  in  the  Transvaal.  At  the  same  time  it  may  be  said  that  there  are 
certain  districts  in  the  Transvaal  which  are  eminently  suited  to  this 
branch  of  animal  industry.  Past  experience  has  shown  that  there  are 
few  animals  more  hardy  or  more  enduring  than  the  South  African  bred 
horse — particularly  for  mounted  infantry  purposes.  Although  useful 
and  hardy,  the  Colonial  bred  horse  is  lacking  in  size,  and  his  conformation 
in  some  respects  is  slightly  defective.  There  is  therefore  a  need  for  the 
employment  of  a  better  class  of  stallion  than  is  in  common  use  in  South 
Africa  to-day ;  and  with  this  end  in  view  much  good  would  result  if  a 
law  were  passed  insisting  on  the  castration  of  all  inferior  animals.  This 
is  now  done  in  most  progressive  countries,  notably  in  the  State  of 
Wisconsin  in  America,  where — within  a  short  period — over  100  unsound 
stallions  have  been  rejected  through  the  recent  Act  of  the  Legislature, 
A  Horse  Standardisation  Committee  of  five  members  might  be  formed, 
comprising  two  farmers,  the  Principal  Veterinary  Surgeon,  and  the 
Government  Veterinary  Surgeon  of  the  district,  together  with  the 
Principal  Veterinary  Officer  of  the  Army  in  South  Africa.  This  Com- 
mittee would  forward  to  the  Minister  of  Agriculture  a  list  of  all  stallions 
which  they  considered  fit  for  use,  while  the  rest  should  be  castrated  and 
some  small  compensation  given  to  the  owners. 

In  conclusion  it  may  rightly  be  urged  that  the  figures  set  forth  in 
this  paper  are  merely  hypothetical.  Bat  the  fault  lies  in  the  fact  that 
the  Transvaal  has  at  present  no  Bureau  of  Statistics.  Any  attempt 
therefore  to  forecast  the  future  of  our  agricultural  industry  must  remain 
more  or  less  imperfect.  It  is,  however,  with  pleasure  that  we  recall  the 
speech  of  the  Right  Hon.  the  Minister  of  Agriculture — General  Botha — at 
the  recent  Agricultural  Show  at  Potchefstroom,  in  which  he  spoke  of  his 
determination  to  forthwith  establish  a  Division  of  Statistics  in  connec- 
tion with  the  Department  of  Agriculture.  The  need  of  such  data  must 
be  apparent  to  all.  Go  into  any  citrus  orchard  in  the  Transvaal,  ask 
the  farmer  in  charge  what  is  the  average  number  of  oranges  per  tree, 
and  note  his  utter  lack  of  definite  knowledge.  Perhaps  one  tree  has 
been  counted ;  but  of  what  use  is  that  1  It  is  sincerely  to  be  hoped 
that  the  Government  will  make  the  rendering  of  agricultural  statistics  a 
compulsory  measure.  If  the  people  are  compelled  to  give  the  number 
and  ages  of  each  individual  of  their  family,  I  see  no  reason  why  they 
should  not  do  the  same  with  regard  to  their  flocks  and  herds. 

In  his  admirable  monograph  on  "  The  Breeding  Industry "  Mr. 
Walter  Heape,  already  quoted,  makes  the  following  remark  on  the 
system  of  collecting  live-stock  statistics  in  England  : — 

"  The  only  authority  to  which  we  can  turn  for  figures  is  the  Board 
of  Agriculture,  and  there  seems  to  be  no  doubt  that  the  figures  issued 
by  the  Board  are  very  incomplete.  From  evidence  I  have  obtained  from 
various  owners  of  live  stock,  it  would  appear  that  a  considerable  pro- 
portion of  them  make  no  returns  at  all  to  the  Board  of  Agriculture." 

It  is  hardly  necessary  to  emphasise  the  unreliable  nature  of  such 
statistical  records.  But  we  hope  the  Transvaal  farmer  will  not  follow 
the  practice  of  his  English  brother,  but  will  boldly  strive  to  emulate  his 

VOL.  XXV.  B 
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fellow-citizen — the  miner — whose  accurate  records  show  the  whole  world 
the  ever-growing  wealth  of  his  splendid  industry,  and,  at  the  same  time, 
tell  him  how  and  where  he  can  reduce  his  working  costs. 

In  this  brief  paper  no  attempt  has  been  made  to  discuss  the  work  of 
the  Transvaal  Agricultural  Department  in  relation  to  the  agricultural 
industry  of  our  colony.  But  the  following  note  may  be  of  interest  as 
indicating  the  wide  scope  and  varied  activity  of  the  Department : — 

The  Department  of  Agriculture  was  established  by  resolution  of  the 
Executive  Council,  passed  August  20,  1902,  the  resolution  being  based 
upon  a  scheme  prepared  by  the  Agricultural  Adviser,  Mr.  F.  B.  Smith, 
in  accordance  with  instructions  received  from  His  Excellency  the 
Governor,  Viscount  Milner. 

The  Department,  which  is  intended  to  serve  as  the  centre  of  the 
agricultural  interests  of  the  country,  has  been  constituted  very  much  on 
the  lines  of  those  existing  in  the  United  States  of  America  and  Canada 
and  of  the  Agricultural  Branch  of  the  more  recently  formed  Department 
of  Agriculture  and  Technical  Instruction  in  Ireland.  The  Department 
issues  a  quarterly  periodical.  The  Transvaal  Agricultural  Journal,  also 
Farmers'  Bulletins,  and  an  Annual  Report.  The  Department  consists  of 
the  following  divisions  : — 

(1)  Administrative;  (2)  Veterinary  Science;  (a)  Bacteriology,  (h) 
Contagious  Diseases;  (3)  Chemistry ;  (4)  Botany;  («)  Agrostology  and 
Economic  Botany,  (/>)  Co-operative  Experiments,  (c)  Plant  Pathology, 
{d)  Experiment  Station,  Pretoria;  (5)  Entomology;  (6)  Forestry: 
Forest  Stations — Irene,  Pan,  Belfast,  Potchefstroom,  Ermelo,  Jessievale, 
Lichtenburg,  Barberton,  Graskop  (Pilgrim's  Rest),  Woodbush ;  (-7) 
Editorial;  (8)  Horticulture  :  Experiment  Stations — Warm  Baths,  Ermelo, 
Potchefstroom,  and  Zeerust ;  (9)  Poultry;  (10)  Tobacco:  Experiment 
Stations— Rustenburg  and  Barberton;  (11)  Co-operation;  (12)  Daiiy- 
ing;  (13)  Government  Stud  Farm,  Standerton ;  (14)  Government 
Experimental  Farm,  Potchefstroom;  (15)  Government  Stud  Sheep 
Farm,  Ermelo;  (16)  Government  Experimental  Farm,  Tzaneen  ;  (17) 
Fencing;  (18)  Translator ;  (19)  Registrar  of  Brands. 


THE  GEOGRAPHY  OF  THE  HIMALAYA  MOUNTAINS 
AND  TIBET.i 

TilK  first  three  parts  of  this  publication,  which  contain  a  summary  of  all 
that  is  at  present  known  in  regard  to  the  geography  of  the  regions  with 
which  they  deal,  are  respectively  entitled  The  High  Peaks  of  Asia,  The 
Principal  Mountain  Ranges  of  Asia,  and  I'he  Elvers  of  the  Himalaya  and 

1  A  Sketch  of  the  Geogrwphy  and  Geolorpj  of  the  Hinudaya  Mountains  and  Tibet.  By 
Colonel  S.  G.  Burrard,  R.E.,  F.  U.S.,  Superintendent,  Trigonometrical  Surveys,  and  H.  H. 
Hayden,  B.A.,  F.G.S.,  Superintendent,  Geological  Survey  of  India.  Published  by  the 
order  of  the  Government  of  India.^  Calcutta  :  Superintendent,  Government  Printing,  India, 
1907.  Parts  i.,  ii.,  iii.  Price  2  rupees  each  part.  Cf.  also  Mountain  Panoramas  from 
the  Pamirs  and  Kven  Lnn,  photographed  and  annotated  by  M.  Aurel  Stein,  London : 
Royal  Geographical  Society.     Ed.  Stanford,  1908. 
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Tibet.  As  the  preface  recalls,  the  first  expedition  to  the  Himalaya  under- 
taken for  purely  geographical  purposes  was  the  Survey  detachment  sent 
by  the  Surveyor-General  of  Bengal  in  1807  to  explore  the  source  of  the 
Ganges.  In  the  hundred  years  which  have  elapsed  since  this  expedition 
geographical  and  geological  information  in  regard  to  the  area  has  been 
steadily  accumulating.  In  consequence,  at  a  meeting  of  the  Board  of 
Scientific  Advice  held  in  May  1906,  the  Survey  of  India  submitted  the 
following  proposal:  "The  number  of  travellers  in  the  Himalaya  is 
increasing,  and  a  wider  interest  is  being  evinced  by  the  public  in  the 
geography  of  these  regions.  It  is  therefore  proposed  to  compile  a  paper 
summarising  the  geographical  position  at  the  present  time." 

Subject  to  the  modification  that  the  scope  of  the  paper  should  be 
geological  as  well  as  geographical,  the  proposal  received  the  sanction  of 
the  Government  of  India,  and  the  work  was  entrusted  to  Colonel  Burrard 
and  Mr.  Hayden.  The  first  three  parts  deal  with  the  geographical 
aspect  of  the  subject,  while  the  third,  which  has  not  yet  come  to  hand, 
is  to  be  purely  geological.  The  first  three  parts  contain  a  large  amount 
of  valuable  information  in  regard  to  the  regions  concerned,  and  a  brief 
summary  of  their  contents  may  be  found  useful. 

The  first  part,  as  stated  above,  contains  an  account  of  the  great 
peaks,  and  is  in  large  part  taken  up  with  descriptions,  heights,  identi- 
fications, and  so  forth,  of  great  value  in  a  detailed  study  of  the  range, 
but  not  of  sufficiently  general  interest  to  be  included  in  this  summary. 
Two  points  of  special  interest,  however,  emerge  from  the  survey.  These 
are  the  number  of  peaks  of  a  certain  height,  and  the  probable  causa- 
tion of  this.  As  to  the  first  point,  it  is  remarkable  that  the  number  of 
peaks  between  the  heights  of  25,000  and  26,000  feet  is  much  greater 
than  would  be  expected  from  the  law  of  probability,  and  that  vi^hether 
these  peaks  are  compared  with  those  above  26,000  or  below  25,000  feet. 
"  The  height  of  the  rock  summit  of  a  peak  is  the  resultant  eff"ects  of  two 
forces:  (1)  the  force  of  compression  which  elevated  the  range;  (2)  the 
erosive  force  which  is  lowering  the  range.  The  rock  summit  is  covered 
by  an  unknown  amount  of  snow.  If  we  reject  the  snow  covering  as 
insignificant  in  effect,  we  shall  have  to  assume  that  the  combined  action 
of  the  compressing  and  eroding  forces  has  tended  to  produce  in  Asia 
an  exceptional  number  of  peaks  attaining  25,000  feet." 

As  to  the  cause  of  this  peculiarity,  it  is  to  be  remarked  in  the  first 
place  that  although  the  evidence  is  not  yet  complete,  yet  so  far  as 
observations  go  there  is  reason  to  believe  that  all  the  highest  peaks  are 
composed  largely  of  granite.  "  This  correspondence  between  the  great 
elevation  and  the  geological  structure  of  the  high  peaks  appears  to  be 
too  constant  to  be  attributable  to  mere  coincidence,  and  we  are  forced  to 
the  conclusion  that  their  exceptional  height  is  due  to  the  presence  of 
granite.  This  may  be  explained  on  two  separate  grounds,  either 
{a)  that  the  superior  power  of  the  granite  to  resist  the  atmospheric 
forces  tending  to  their  degradation  has  caused  them  to  stand  as  isolated 
masses  above  surrounding  areas  of  more  easily  eroded  rocks,  or  {h)  that 
they  are  areas  of  special  elevation. 

"If  now  we  examine  the  relationships  of  the  peaks  to  one  another, 


20  SCOTTISH   GEOGRAPHICAL   HIAGAZINE. 

we  find  that  along  certain  definite  lines  the  intervening  areas  are  also 
frequently  composed  of  the  same  granite  as  the  peaks  themselves,  and  if 
we  follow  these  definite  lines  we  further  find  that  they  constitute  the 
axes  of  the  great  mountain  ranges.  Thus  the  great  peaks  lie  on  more 
or  less  continuous  and  elevated  zones  composed  of  granite  and  crystalline 
rocks,  and  since  the  lower  portions  of  the  zones  are  of  the  same 
composition  as  the  peaks  themselves,  it  is  diflScult  to  regard  the  latter 
merely  as  relics  of  a  once  continuous  zone  of  uniform  height,  and  it 
seems  probable  that  special  elevating  forces  have  been  at  work  to  raise 
certain  parts  of  the  zone  above  the  general  level  of  the  whole;  when 
once  such  elevation  has  been  brought  about,  the  disparity  between  the 
highest  peaks  and  the  intervening  less  elevated  areas  would  undoubtedly 
be  intensified  by  the  destructive  forces  at  work  ;  the  mantle  of  snow 
and  ice,  while  slowly  carrying  on  its  own  work  of  abrasion,  will  serve  as 
a  protection  for  the  peaks  against  the  disintegrating  forces  of  the 
atmosphere,  whilst  the  lower  unprotected  areas  will  be  more  rapidly 
eroded. 

"  By  the  assumption  that  the  higher  peaks  are  due  to  special  elevatory 
forces,  it  is  not  intended  to  imply  that  each  peak  is  the  result  of  an 
independent  movement,  for  it  has  already  been  shown  in  a  previous 
section  of  this  paper  that  the  peaks  occur  in  well-marked  clusters,  any 
one  of  which  may  cover  an  area  of  many  hundred  square  miles  :  when, 
therefore,  during  the  development  of  the  Himalaya  as  a  mighty  mountain 
range  vast  masses  of  granite  welled  up  from  below,  forcing  their  way 
through  and  lifting  up  the  pre-existing  rocks  above,  it  is  probable  that 
owing  to  dissimilarity  of  composition  and  structural  weaknesses  in 
certain  portions  of  the  earth's  crust,  movement  was  more  intense  at 
some  points  than  at  others,  and  that  the  granite  was  locally  raised  into 
more  or  less  domelike  masses  standing  above  the  general  level  of  the 
growing  range  :  these  masses  were  subsequently  carved  by  the  process 
of  erosion  into  clusters  of  peaks.  Whether  the  elevatory  movement  is 
still  in  progress  or  not  is  at  present  impossible  to  say,  but  many  pheno- 
mena observable  throughout  the  Himalaya  and  Tibet  lead  us  to  infer 
that  local  elevation  has  until  quite  recently  been  operative,  and  the 
numerous  earthquakes  still  occurring  with  such  violence  and  frequency 
forcibly  remind  us  that  the  Himalaya  have  by  no  means  reached  a 
period  of  even  comparative  rest." 

The  second  part  of  the  publication  deals  with  the  principal  mountain 
ranges  of  the  great  continent  of  Asia.  As  is  well  known,  the  surface  of 
Central  Asia  appears  to  consist  of  two  primary  elevations  of  the  crust, 
separated  by  a  trough-like  depression.  The  southern  of  the  two  eleva- 
tions is  the  plateau  of  Tibet,  which  is  separated  from  the  northern 
elevation  of  the  Tian-Shan  chain  by  the  depression  of  the  Tarim  basin. 
A  second  trough  is  to  be  seen  south  of  the  Tibet  plateau,  separating 
that  plateau  from  the  ancient  Vindhya  mountains ;  this  trough  is  now 
filled  with  alluvium,  and  constitutes  the  plains  of  northern  India.  It  is 
these  two  great  elevations  which  form  the  basis  of  the  mountain 
systems  of  Asia. 

Until  the  middle  Tertiary  period,  all  the  northern  part  of  what  is 
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now  the  Himalaya,  as  well  as  probably  the  whole  of  Tibet,  was  covered 
by  a  great  sea  in  which  deposition  went  on  for  a  long  period,  and  which 
also  covered  much  of  Europe.  Finally  a  period  of  crust-movement 
set  in,  and  the  floor  of  the  Tibetan  sea  began  to  rise,  and  was  thrown 
into  a  series  of  parallel-like  folds.  It  was  from  this  crustal  movement, 
combined  with  the  processes  of  denudation  and  erosion  which  occurred 
during  the  process,  that  the  existing  complex  mountain  systems  of  the 
Himalaya  and  Tibet  were  produced. 

The  great  series  of  parallel  plications  which  formed  these  mountains 
are  supposed  to  have  been  due  to  a  thrust  from  the  north,  which  forced 
the  sediments  of  the  Eurasian  sea  against  the  northern  coast  of  the  once 
continuous  Indo- African  continental  mass,  which  stood  like  a  buttress 
in  the  path  of  the  advancing  earth-wave.  Various  hypotheses  have 
been  put  forward  to  account  for  the  origin  of  such  a  thrust,  none  of 
which  can  be  regarded  as  wholly  satisfactory,  though  it  is  probable  that 
Button's  factor  of  isostasy  has  been  operative  and  has  been  an  important 
factor  in  mountain-building  in  the  Himalaya  region,  while  it  does  not 
seem  sufficient  to  account  for  the  uplift  of  the  northern  ranges  and  of 
the  Tibet  plateau. 

Very  interesting  in  relation  to  the  question  of  the  original  axial 
alignment  of  the  ranges  are  the  pendulum  and  plumb-line  observations 
which  have  been  made.  From  the  plumb-line  observations  the  con- 
clusion that  has  been  reached  is  that  an  invisible  chain  of  excessive 
density,  parallel  with  the  Himalaya,  underlies  the  plains  of  northern 
India,  this  buried  chain  being  150  miles  from  the  foot  of  the  mountains. 
This  explains  the  results  observed  at  stations  like  Kaliana  and  Dehra 
Dun  respectively.  At  the  former  the  southerly  attraction  of  the  buried 
chain  counteracts  the  northerly  attraction  of  the  Himalaya,  while  at  the 
latter  station  the  effect  of  the  visible  mountain  chain  to  the  north  pre- 
dominates, and  the  buried  chain  has  but  little  effect.  The  plumb-line 
observations  are,  of  course,  old,  having  been  begun  between  1830  and 
1840.  Recent  pendulum  observations,  however,  give  similar  results. 
They  show  that  while  the  eye  only  perceives  two  forms  of  surface,  the 
pendulum  shows  three  variations  in  the  crust — the  zone  of  mountains 
to  the  north,  the  zone  of  deficiency  in  the  centre,  and  the  zone  of 
excess  to  the  south.  In  other  words,  the  pendulum  and  plumb-line 
recognise  two  parallel  ranges  of  mountains,  where  only  one  is  recog- 
nisable by  the  eye.  The  causation  of  the  phenomena  is  still  obacure, 
but  it  has  obviously  a  great  bearing  on  the  question  of  mountain- 
building,  and  the  composition  of  the  earth's  crust.  It  is  believed  that 
the  excesses  and  deficiencies  named  are  between  twenty  and  seventy 
miles  deep. 

Passing  on  to  consider  the  great  plateaux  and  mountain  ranges  of 
Asia,  we  find  that  there  are  three  high  plateaux — the  Tibet  plateau, 
the  Pamir,  and  Tian-Shan,  These  are  arranged  to  form,  roughly 
speaking,  a  horse-shoe  whose  centre  is  occupied  by  the  dreary  Tarim 
basin  with  the  Lob-nor  lagoon.  As  to  the  Tibetan  plateau,  it  is  to  be 
noticed  that  northern,  north-eastern,  and  central  Tibet  form  a  table-land 
with  many  lakes ;  southern  Tibet  is  made  up  of  troughs  drained  by  the 
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rivers  of  India,  and  south-eastern  Tibet  is  not  a  table-land,  but  a 
mountainous  country  cut  up  into  deep  ravines  by  the  rivers  of  China 
and  Burma ;  it  is  this  south-eastern  portion  only  which  is  wooded.  It 
is  in  the  eastern  region  only  that  river  erosion  can  now  proceed  with 
any  rapidity,  for  here  the  rivers  of  China  have  the  comparatively  easy 
task  of  cutting  back  into  the  soft  alluvium  and  capturing  for  their 
basins  long  zones  of  the  undrained  parts  of  the  plateau. 

As  regards  the  mountain  ranges  of  Asia  much  still  remains  to  be 
done — the  working  out  of  Dr.  Sven  Hedin's  recent  results  will  probably 
cast  much  light  upon  the  subject.  Meantime  the  charts  accompanying 
the  present  publication  summarise  what  is  at  present  known.  Colonel 
Burrard  divides  the  range  of  the  Himalaya  into  three  groups  :  the 
Great  Himalaya,  the  Lesser  Himalaya,  and  the  Siwalik  range,  lying 
between  the  Lesser  Himalaya  and  the  plains.  These  three  chains  are 
carefully  described  in  the  paper,  the  remaining  gajjs  in  our  knowledge 
being  pointed  out.  The  ranges  of  southern  Tibet  are  then  considered 
under  the  three  heads  of  the  Zaskar,  the  Ladak,  and  the  Kailas;  the 
Karakorum  and  Hindu  Kush  follow.  In  regard  to  the  Karakorum  the 
amount  of  rock  rubbish  is  emphasised,  as  well  as  the  contrast  of  these 
arid  and  poorly-wooded  hills  with  the  Himalaya.  In  the  Karakorum 
the  rocks  are  not  well  protected  by  a  mantle  of  verdure,  and  in  conse- 
quence less  rain-water  sinks  below  the  surface,  and  the  fall  thus  flows  oft" 
rapidly.  The  ranges  of  northern  Tibet  and  Turkestan  are  considered 
under  the  Kuen  Lun,  the  Kashgar,  the  Tian  Shan  and  the  related  ranges. 

In  connection  with  the  Kuen  Lun,  as  also  with  the  Pamir  plateau, 
reference  should  be  made  to  the  beautiful  panoramic  views  taken  by  Dr. 
Stein  in  1900-1,  and  published  by  the  Geographical  Society  of  London 
(see  footnote,  page  18).  These  panoramas,  which  are  carefully  annotated, 
give  a  most  instructive  view  of  the  country,  illustrating  clearly  the  main 
topographical  features.  After  the  preparation  of  the  panoramas  from 
his  photographic  records,  Dr.  Stein  wrote  the  lettering  in  Khotan,  in  the 
region  where  the  photos  were  taken.  He  was  thus  able  to  check  and 
supplement  the  topographical  data  necessary  for  the  explanation  of  the 
views  on  the  spot  where  they  were  taken. 

Dr.  Stein's  last  journey,  of  which  we  give  a  further  account  in  this 
issue,  will  no  doubt  add  much  to  our  knowledge  of  the  geography  of 
Central  Asia. 

Colonel  Burrard  then  devotes  a  chapter  to  the  ranges  in  the  interior 
of  Tibet,  about  which  Sven  Hedin's  new  work  will  no  doubt  tell  us 
more.  The  pamphlet  closes  with  a  discussion  of  the  limit  of  perpetual 
snow  in  the  Himalayan  and  Tibetan  ranges.  In  the  Great  Himalaya 
there  is  a  difference  of  about  3000  feet  between  the  northern  and  southern 
sides  of  the  range  in  regard  to  the  snow  limit.  Twenty  thousand  feet 
seems  to  be  the  highest  limit  observed,  and  from  this  extreme  the  limit 
varies  down  to  11,000  feet  in  the  Tian-Shan  and  14,000  feet  in  the  Alai. 

The  third  part  of  the  work  is  devoted  to  the  rivers,  and,  like  the 
others,  is  illustrated  by  valuable  charts.  In  regard  to  the  drainage  of 
the  Asiatic  plateau,  the  following  summary  may  be  found  useful  for 
reference: — 
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The  northern  slopes  of  the  Tian-Shan  are  drained  by  rivers  flowing 
either  into  the  Mongolian  lakes  or  into  Lake  Balkash.  The  western 
slopes  of  the  same  mountains  are  drained  by  the  Jaxartes  which,  with 
the  Oxus  from  the  western  flank  of  the  Pamir  plateau,  drains  into  the 
sea  of  Aral,  The  Helmand,  draining  the  western  portion  of  the  Hindu 
Kush,  has  its  course  blocked  by  hills,  and  is  thus  forced  to  empty  itself 
into  a  desert  basin  where  it  forms  the  lagoon  of  Seistan.  The  southern 
slopes  of  the  Hindu  Kush  and  Karakorum,  and  the  northern  and 
southern  slopes  of  the  Punjab  Himalayas,  are  drained  by  branches  of  the 
Indus.  The  Himalayas  of  Kumaun,  Nepal,  and  Assam  are  drained  by 
feeders  of  the  Ganges  and  Brahmaputra.  The  south-eastern  portion  of 
Tibet  is  drained  by  the  Irawaddy,  the  Salwen,  and  the  Mekong. 
Eastern  Tibet  is  drained  by  the  Yangtse  and  Hoangho.  The  rivers  of 
the  Tarim  system,  as  explained  above,  drain  the  interior  of  the  horse- 
shoe, and  the  rivers  of  Central  Tibet  drain  into  one  or  other  of  the 
Tibetan  lakes,  and  have  no  outlet  to  the  sea.  A  careful  account  of  all 
these  river  systems  is  then  given,  special  attention  being  devoted  to  the 
great  river  gorges  for  which  the  Himalayas  are  famous.  In  a  short  dis- 
cussion of  the  glaciers  of  High  Asia  it  is  noted  that  though  recession  is 
everywhere  noticeable,  the  usual  proofs  of  former  ice-extension  being 
present,  yet  it  is  clear  that  the  diminution  of  the  glaciers  has  not  been 
a  continuous  process — there  have  been  intervening  periods  of  advance. 
A  striking  difference  from  the  beautiful  blue  glaciers  of  Norway  and 
Switzerland  is  that  the  Himalayan  glaciers  are  always  dirty  and  dis- 
coloured, this  being  due  to  the  dust  brought  in  immense  quantities  by 
the  wind  and  deposited  upon  the  surface  of  the  ice. 

In  regard  to  the  lakes  of  Tibet  the  remarkable  fact  is  emphasised 
that,  probably  as  a  consequence  of  the  great  distance  and  the  mountain 
barriers  which  intervene  between  Central  Asia  and  the  sea,  there  is  no 
water-parting  between  the  Indian  and  the  Arctic  Oceans.  Instead  of  an 
elevated  line  crossing  the  continent  there  is  a  series  of  closed  basins — 
the  Tibet  lake-basin,  the  Tarim  basin,  the  basin  of  Lake  Balkash,  the 
basin  of  the  Helmand,  the  Aral  basin,  and  the  Caspian.  If  the  rainfall 
of  Central  Asia  were  to  increase  from  any  cause,  then  the  rivers  of  these 
closed  basins  would  force  outlets  to  the  ocean. 

As  regards  the  vexed  question  of  progressive  desiccation  in  Central 
Asia,  the  conclusion  is  that  as  yet  there  is  no  evidence  upon  which 
certain  deductions  may  be  based. 


ON  THE  IMPORTANCE  OF  AN  INTERNATIONAL  EXPLORA- 
TION OF  THE  ATLANTIC  OCEAN  IN  RESPECT  TO  ITS 
PHYfilCAL  AND  BIOLOGICAL  CONDITIONS. 

By  Prof.  0.  Petteksson  of  Stockholm  and  Prof.  G.  Schott  of  Hamburg. 

At  the  Ninth  International  Geographical  Congress,  which  met  at  Geneva 
from  the  27th  of  July  to  the  6th  of  August  1908,  Section  vi.  was  devoted 
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to  oceanography.  In  the  absence  of  Sir  John  Murray  of  Edinburgh, 
senior  representative  of  oceauographic  research,  Professor  Kriimmel  of 
Kiel  presided.  Prof.  0.  Pettersson  of  Stockholm  and  Prof.  G.  Schott  of 
Hamburg  each  read  a  paper  explaining  the  necessity  of  commencing  as 
soon  as  practicable  the  exploration  of  the  Atlantic,  on  an  international 
basis,  in  regard  to  its  physical  and  biological  conditions.  The  sum  and 
substance  of  the  two  papers  may  be  given  as  follows : — 

I.  The  investigation  of  the  Atlantic  Ocean  is  one  of  the  most  im- 
portant oceanographical  problems  to  be  attacked  in  the  near  future. 

1.  In  regard  to  oceanograpluj  and  climatology. — All  deep-sea  expeditions 
of  late  years  have  started  from  Europe  to  the  southward,  and  have  occu- 
pied themselves  principally  with  the  eastern  half  of  the  South  Atlantic. 
But  in  connection  with  the  interesting  and  complicated  conditions  of  the 
western  half  of  the  Xorth  Atlantic  Ocean,  witliin  the  boundaries  of  the 
Gulf  Stream  and  the  Labrador  current,  no  systematic  deep-sea  research 
has  been  made  with  modern  instruments  and  by  modern  methods  since  the 
days  of  the  Challenger  expedition,  except  some  observations  of  the  United 
States  ss.  Albatross.  There  can  hardly  be  any  doubt  that  what  is  going 
on  in  the  western  part  of  the  ocean  will  furnish  a  key  to  what  is  going 
on  in  the  eastern  part — that  is  to  say,  on  the  European  side. 

We  knoAv  almost  nothing  about  the  magnitude  and  the  variations  of 
the  Atlantic  currents  in  regard  to  force  or  temperature.  In  this  respect 
a  foundation  ought  to  be  laid  for  all  later  investigations. 

The  non-periodic  changes  in  the  temperature  of  these  currents,  prin- 
cipally those  of  the  Gulf  Stream,  are  of  vast  importance  for  western 
Europe.  Their  causes  must  be  looked  for  in  the  Gulf  Stream  itself. 
Hence  the  necessity  of  following  this  current  up  to  its  origin  further 
westward.  From  the  careful  investigations  of  different  scientists  it 
appears  very  probable  that  these  non-periodic  changes  in  the  Atlantic 
temperatures  have  an  important  and  far-reaching  influence  not  only  upon 
the  weather,  but  also  upon  the  vegetation  and  the  harvest  results  of 
Europe.  A  study  of  the  primary  causes  of  these  changes  is  thus  not 
only  of  purely  scientific,  but  also  of  great  practical  interest. 

2.  In  regard  to  meteorology  and  aerology. — Oceanographical  expeditions 
upon  the  Atlantic  Ocean  will  open  up  regions  hitherto  nearly  altogether 
closed — namely,  the  investigation  of  the  physical  condition  of  the  upper 
strata  of  the  atmosphere  above  this  ocean.  In  this  respect  the  forties 
and  fifties  of  latitude  seem  specially  important  for  Europe,  because  the 
highways  of  barometric  de])ressions  run  here  about  west  to  east  and 
south-west  to  north-east.  It  is  mainly  the  direction  and  frequency  of 
these  great  atmospheric  whirls  which  decide  the  character  of  the  Aveather 
in  European  countries. 

These  oceanographical  and  meteorological  factors  are  so  closely 
interwoven  that  it  is  at  present  yet  impossible  to  say  which  is  cause  and 
which  is  effect. 

3.  In  hiology. — -Tlie  young  eels  of  northern  Europe,  hitherto  un- 
known, have  at  last  been  found  to  the  westward  of  Ireland  in  depths  of 
1000  metres.     This  result  shows  how  far  to  seaward  fish  may  wander, 
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which  in  later  stages  are  caught  nearer  land.  Similarly,  Mr.  Hjort's 
investigations  have  proved  that  other  fish  in  their  young  stages  are 
found  in  the  great  depths  of  the  northern  seas  of  Europe,  far  away  from 
land.  Thus  there  is  every  reason  to  expect  that  if  such  fishery  investi- 
gations are  extended  to  the  open  Atlantic  Ocean,  many  surprising  results 
may  be  obtained. 

As  far  as  the  fisheries  of  western  Europe  are  concerned,  a  careful 
study  of  the  changes  in  the  Atlantic  plankton  with  regard  to  place  and 
season  is  of  great  importance,  because  the  plankton,  being  the  basal  food 
of  the  marine  animals,  must  influence  in  some  way  or  other  the 
wanderings  of  all  fish. 

4.  The  international  exploration  of  the  sea  in  the  vicinity  of  western 
and  north-Avestern  Europe  commenced  in  1902  and  has  achieved  splendid 
results,  but  to  complete  this  the  adjacent  parts  of  the  Atlantic  Ocean 
should  be  investigated  in  a  similar  way.  The  English  Channel,  the 
North  Sea,  and  the  Baltic  are  only  small  dependencies  of  the  Atlantic, 
and  a  knowledge  of  their  temperature,  currents,  etc.,  must  always  remain 
incomplete  as  long  as  we  are  ignorant  of  the  corresponding  factors  within 
the  Atlantic  itself,  on  which  they  depend.  The  international  investiga- 
tions in  the  seas  adjacent  to  our  shores,  as  carried  on  at  present,  find 
their  natural  continuation  and  their  necessary  completion  only  in 
Atlantic  research. 

II.  Those  parts  of  the  Atlantic  Ocean  which  are  to  be  recommended 
as  objects  of  investigation  in  the  first  instance,  are  the  following  : — 

5.  A  straight  line  from  Fair  Island  or  Pentland  Firth  to  Belle  Isle, 
and  straight  across  the  Labrador  current.  The  Canadian  Government 
has  ordered  during  the  last  year  the  execution  of  important  oceanogra- 
phical  work  within  the  waters  of  Newfoundland.  It  ought  to  be  possible 
to  connect  such  work  in  future  with  an  international  exploration  of  the 
Atlantic  Ocean. 

6.  The  great  highway  between  the  English  Channel  and  the  east 
coast  of  the  United  States — that  is  to  say,  in  the  forties  and  fifties  of 
latitude.  Although  this  region  is  traversed  by  far  more  ships  than  any 
other  part  of  the  seas  all  the  world  over,  it  is,  scientifically  considered, 
one  of  the  most  unknown  regions  of  all  oceans.  It  is  true  that  many 
cable  steamers  have  sounded  the  bottom  everywhere,  but  with  the  relief 
of  the  bottom  our  knowledge  is  nearly  at  its  end.  Considering  the 
importance  of  the  Gulf  Stream  in  connection  with  the  climate  of  western 
Europe  one  would  have  expected  that  the  European  nations  had 
thoroughly  investigated  this  region  of  the  ocean,  because  it  is  so  much 
to  their  own  interest.  However,  the  history  of  ocean  research  shows  in 
this  case  again  that  so  often  things  which  afTect  us  directly  are  neglected, 
while  those  of  less  immediate  interest  to  us  are  investigated. 

7.  A  line  between  a  point  on  the  coast  of  Morocco  and  one  on  the 
coast  of  the  United  States — say.  Cape  Hatteras.  It  appears  that  on  this 
line  very  important  dynamical  factors  are  at  work  influencing  greatly 
the  oceanic  circulation.  This  section  would  cut  the  "  Coldwall,"  the 
Gulf  Stream,  the  northern  part  of  the  Sargasso  Sea,  and  the  cold  water 
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near  the  coast  of  Africa,  coming  up  here  to  the  surface  from  greater 
depths  under  the  influence  of  the  off-shore  winds. 

8.  Corresponding  series  of  soundings  in  a  north  to  south  direction  or 
north-east  to  south-west  towards  Para,  cutting  the  Guinea  current,  if  pos- 
sible, would  complete  the  picture  of  the  North  Atlantic  circulation,  and 
offer  material  for  representing  and  calculating  quantitatively  the  hydro- 
dynamic  fields  existing  in  this  part  of  the  ocean. 

9.  As  to  the  South  Atlantic,  it  will  be  sufficient  to  remind  the 
reader  that  a  strong  and  active  interest  in  investigation  of  the  neigh- 
bouring seas  has  been  shown  by  the  Argentine  Eepublic  and  by  Cape 
Colony,  which  co-operating  factors  must  be  taken  into  account  whenever 
a  future  international  combination  is  formed.  Besides  this,  for  1910  and 
the  following  years,  a  renewal  of  the  successful  Scottish  expedition 
into  the  Weddell  Sea  is  to  be  expected. 

III.  On  working  methods. 

10.  In  the  North  Sea  and  in  the  Baltic  observations  following  an 
international  agreement  are  made  at  regular  intervals  on  the  same 
tracks.  Similar  trips  upon  the  just-mentioned  tracks  of  the  Atlantic 
Ocean  promise  great  and  certain  success.  However,  in  the  first  place, 
it  is  recommended  to  limit  such  a  synoptic  oceanographk  survey  to  one  year, 
because  it  is  necessary  and  safest  to  make  first  only  a  summary 
examination  of  the  deep-sea  layers. 

11.  As  indispensable  observations  for  all  who  may  take  part  in 
international  deep-sea  research,  might  be  considered  : — 

(a)  Salinity  in  definite  depths. 
(h)  Temperature  in  definite  depths, 
(c)   Samples  of  plankton. 
{d)  Samples  of  bottom. 

12.  The  international  normal  values  and  constants  should  be  adopted, 
i.e.,  metrical  measure,  centigrade  degrees,  standard  methods  in  analysing. 

13.  Current  observations  made  from  vessels  at  anchor  or  from  buoys 
in  certain  districts  would  be  very  valuable,  for  instance,  in  the  Straits  of 
Florida,  near  the  Banks  of  Newfoundland,  upon  the  Wyville  Thompson 
ridge,  in  the  Straits  of  Gibraltar,  etc. 

1 4.  The  following  observations  might  or  might  not  be  made  : — 

{a)  Measurement  of  gases. 
{h)  Measurement  of  alkalinity. 

(c)  Measurement  of  radioactivity. 

(d)  Setting  adrift  bottles  or  buoys,  etc. 

15.  The  observations  made  by  all  participants  should  be  worked  up 
at  once  on  board,  if  at  all  possible. 

IG.  During  the  periodical  seasonal  trips  in  the  Atlantic  for  deep-sea 
research,  masters  of  vessels  should  be  requested  to  make  surface  observa- 
tions uninterruptedly,  but  to  a  greater  extent  only  near  the  tracks 
recommended  for  deep-sea  work.     Such  observations  are  ; — 

(a)  Samples  of  surface  water  for  measuring  the  salinity  by  chlor- 

titration. 
(/>)  Samples  of  surface  plankton, 
(c)   Measurement  of  the  surface  temperature. 
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IV.  Organisation  in  general. 

17.  It  does  not  appear  necessary  to  have  a  special  head-office.  Every 
nation  participating  should  be  at  liberty  to  investigate  certain  regions  by 
its  own  specialists  at  its  own  cost.  To  prevent  unnecessary  work  a 
committee  chosen  by  the  Geographical  Congress  might,  in  co-operation 
with  representatives  of  the  different  nations,  distribute  the  different 
tracks  or  sections  thereof  amongst  all  co-operating  parties. 

18.  The  working  up  and  publication  of  the  observations  made  upon 
the  tracks  may  also  be  left  to  each  nation,  although  a  uniformity  in 
the  method  of  publication  is  desirable. 

19.  The  working  methods  must  be  in  all  details  internationally  fixed 
and  the  same  for  all,  in  order  to  ensure  strict  comparability  (see  III.  on 
working  methods). 

20.  Of  course,  the  interest  of  the  governments  of  the  Atlantic  states 
of  Europe,  Africa,  and  America  should  be  first  solicited ;  but  besides 
them  that  of  private  people,  of  Polar  expeditions,  and  of  owners  of  good- 
sized  steam  yachts  should  be  also  awakened.  However,  principally,  it 
is  necessary  to  gain  the  interest  and  the  all-important  assistance  of  the 
great  steamship  companies. 

V.  First  steps  towards  organisation  taken  at  the  Ninth  Inter- 
national Geographical  Congress. 

The  Congress  adopted  the  following  resolution : — 

"  The  Ninth  International  Geographical  Congress  at  Geneva  declares 
that  the  physical  and  biological  investigation  of  the  Atlantic  Ocean  is 
one  of  the  most  pressing  problems  in  oceanography.  The  civilised 
nations  of  Europe,  Africa,  and  America  should  feel  themselves  bound 
to  attack  this  problem.  The  beginning  of  this  oceanographical  work  is 
urgent,  first,  in  the  immediate  interest  of  Atlantic  shipping,  and  secondly, 
in  the  interests  of  fisheries  and  of  meteorology." 

Besides  this  resolution  the  Congress  consented  at  its  last  meeting 
to  the  following  steps  : — The  chairman  of  the  section  "  Oceanography  " 
was  authorised  to  ask  several  oceanographers  and  persons  connected 
with  natural  science  to  become  members  of  a  "  Committee  for  exploring 
the  Atlantic  Ocean,"  or,  more  shortly,  of  an  "Atlantic  Committee," 
and  to  represent  the  various  nations.  It  was  impossible  to  elect  at  once 
the  members  of  the  committee,  because  a  great  many  of  the  gentlemen 
interested  were  not  present  at  the  Congress.  As  soon,  however,  as  they 
have  intimated  their  willingness  to  become  members  of  the  committee, 
the  committee  shall  be  considered  as  constituted,  whereupon  a  meeting 
of  the  committee  will  be  arranged  as  soon  as  possible.  The  entry  of 
representatives  of  special  branches  of  science,  as,  for  instance,  meteor- 
ology and  zoology,  is  specially  provided  for. 

Moreover,  the  chairman  of  the  oceanographical  section  has  been  re- 
quested by  the  Congress  to  inform  the  different  governments  of  the 
resolution. 

In  connection  with  this  plan  it  appears  important  to  mention  a 
similar  one,  proposed  by  Professor  Vinciguerra  of  Rome,  with  regard  to 
the  necessity  of  a  modern  investigation  of  the  Mediterranean,  in 
particular  in  its  western  part.     A  motion  to  that  effect  was  also  carried 
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by  the  Congress.  Perhaps  it  may  be  possible  to  combine  both  plans, 
the  investigation  of  the  open  Atlantic  Ocean  and  that  of  the  Mediter- 
ranean, up  to  a  certain  extent,  and  to  work  hand  in  hand.  The  prospects 
of  this  combination  seem  to  be  favourable,  as  the  next  International 
Geographical  Congress  in  the  year  1911  will  be  held  at  Rome. 


DR.  STEIN'S  EXPEDITION  IN  CENTRAL  ASIA. 

In  our  issue  of  November  last  (pp.  600-3)  we  detailed  the  course  of 
Dr.  Stein's  expedition  from  December  1907  till  June  1908,  when  the 
explorer  arrived  at  Khotan.  Recent  communications  to  the  Times 
and  the  Geographical  Journal  summarise  Dr.  Stein's  journey  from  Khotan 
to  Ladakh  iiia  the  Karakorum. 

Dr.  Stein  states  that,  after  six  weeks  of  constant  toil,  he  had  by  the 
end  of  July  completed  at  Khotan  the  sorting  and  packing  of  his  archaeo- 
logical collections — a  task  needing  much  care  in  view  of  the  long 
journey  awaiting  them  to  India  and  England.  Shortly  before  he  had 
been  rejoined  by  his  energetic  surveyor  Rai  Lai  Singh,  who,  after  carry- 
ing his  plane-table  survey  along  the  foot  of  the  Tian-shan  from  Aksu  to 
Kashgar,  had  subsequently  succeeded  in  mapping  the  large  portions  of 
terra  incognita  on  the  southern  slopes  of  the  Kuen-lun  range  west  of 
Khotan.  On  August  1,  1908,  Dr.  Stein's  heavy  convoy  of  antiques, 
making  up  fifty  camel-loads  (including  thirty  cases  with  ancient  manu- 
scripts and  other  records),  could  be  safely  despatched  to  the  foot  of  the 
Karakorum,  where  it  was  to  await  him,  while  he  himself,  with  Rai  Lai 
Singh,  started  on  his  long-planned  expedition  to  the  sources  of  the 
Yurung-kash,  or  Khotan  river. 

After  making  their  way  through  the  diflScult  gorges  of  Polu  to  the 
northernmost  high  plateau  (circa  15,000  feet  above  sea),  they  turned 
to  the  west  and  succeeded  in  reaching  the  deep-cut  valley  of  Zailik, 
which  drains  into  the  Yurung-kash.  Here  they  found  extensive  gold- 
pits  dug  into  the  precipitous  clifts  above  the  stream,  and  evidently 
worked  since  long  ages.  They  had  never  been  visited  by  Europeans, 
and  the  reticent  hillmen  of  Polu,  who  so  far  acted  as  guides,  had  done 
their  best  to  keep  them  away  from  the  valley.  The  discovery  proved  of 
great  value.  Terribly  rugged  and  confined  as  the  valley  of  Zailik  is. 
Dr.  Stein  managed  to  ascend  from  it  a  series  of  high  spurs  coming  down 
straight  from  the  main  Kuen-lun  range  northward,  and  by  establishing 
survey  stations  close  under  its  crest-line  (which  here  shows  an  average 
of  20,000  feet  above  sea),  to  map  with  theodolite,  plane-table,  and 
photographic  panoramas  the  greater  portion  of  the  wild  mountain  region 
containing  the  Y^urung-kash  headwaters.  On  the  south,  for  a  distance 
of  over  sixty  miles,  they  proved  to  be  flanked  by  a  magnificent  range  of 
snowy  peaks,  rising  to  over  23,000  feet,  and  clad  with  glaciers  more 
extensive  than  any  Dr.  Stein  had  so  far  seen  in  the  Kuen-lun. 

By  crossing  a  succession  of  .side  spurs  over  passes  17,000  to  18,000 
feet  high,  and  subsequently  ascending  the  extremely  confined  gorge  of 
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the  main  river,  they  reached  after  eight  trying  marches  from  Zailik  the 
great  glacier-bound  basin  (circa  1G,000  feet  above  the  sea),  in  which  the 
easternmost  and  largest  branch  of  the  river  takes  its  rise.  Having  thus 
traced  the  great  river  to  its  icebound  head,  the  party  turned  east  to  high 
but  far  easier  ground  on  the  Aksai-chin  plateau,  where  they  rejoined  the 
depot  of  spare  transport  and  stores.  The  object  now  to  be  accomplished 
was  to  follow  the  great  snowy  range  which  they  had  discovered  flanking 
the  Yurung-kash  headwaters  on  the  south-east  and  south,  along  its 
southern  slopes  westwards,  until  they  reached  the  valley  of  the  Kara-kash 
river.  For  this  purpose  it  was  necessary  at  first  to  follow  the  route  which 
leads  from  Polu  towards  the  Lanak-la  pass  and  Ladak.  This  took  them 
to  the  uppermost  valley  of  the  Keriya  river,  and  past  the  line  of  great 
glaciers  which  form  its  true  sources.  It  was  interesting  here  to  ascertain 
that  the  range  from  which  these  glaciers  descend  is  identical  with  the 
easternmost  part  of  the  great  range  confining  the  Yurung-kash  drainage. 

At  last  they  left  behind  them  the  watershed  of  the  Keriya  river,  and 
could  commence  the  exploration  of  the  hitherto  unsurveyed  ground 
westwards.  The  area  before  them,  which  in  most  maps  had  generally 
figured  as  a  high  plain  under  the  designation  of  Aksai-chin  desert,  proved 
soon  of  a  very  different  character.  High  snow-covered  spurs  w^ith 
broad  valleys  between  them  were  found  to  descend  here  from  the  great 
range  flanking  the  Yurung-kash.  The  streams  brought  down  by  these 
valleys  reach  but  rarely  the  series  of  large  lakes  and  marshes  extending 
at  the  foot  of  those  spurs ;  in  most  cases  they  lose  themselves  in  vast 
alluvial  fans  of  detritus  above  the  depressions  which  connect  those  lakes 
and  marshes.  The  direction  of  these  depressions,  which  all  bear  signs 
of  having  been  ancient  lake-beds  running  from  east  to  west,  greatly 
facilitated  progress.  But  their  increasing  barrenness  told  heavily  on 
the  animals,  of  which,  in  spite  of  all  care,  they  lost  nearly  one-third  in 
the  end.  Vegetation  almost  completely  disaj^peared  after  one  march 
from  the  first  lake,  and  soon  fresh  water,  too,  ceased  to  be  obtainable 
except  by  digging  wells  in  dry  water-courses. 

After  a  week  of  long  marches  from  where  they  had  left  the  Polu- 
Ladakh  route,  they  reached  a  large  salt  lake  which  an  Indian  survey 
party  appears  to  have  sighted  more  than  forty  years  ago  from  a  distance, 
but  which  has  now  been  reduced  to  a  state  of  mostly  dry  salt  marsh. 
Continuing  their  journey  to  the  north-west  of  it,  over  plateaus  15,000 
to  16,000  feet  above  the  sea,  and  absolutely  sterile,  they  struck,  after 
three  more  trying  marches,  the  traces  of  the  old  route  by  which  Haji 
Habibullah,  ruler  of  Khotan,  at  the  commencement  of  the  last  Turkestan 
rebellion,  had  endeavoured  to  establish  direct  communication  between 
Ladakh  and  his  kingdom.  Crossing  several  side-spurs  of  the  main 
range  to  the  north,  they  emerged  at  last,  on  September  18,  in  the  valley 
of  the  easternmost  feeder  of  the  Kara-kash.  Next  day  Dr.  Stein  was 
joined  by  a  party  of  Kirghiz  with  yaks,  whom  he  had  ordered  from 
Khotan  to  await  his  arrival. 

It  was  necessary  to  fix  their  position  accurately  with  reference  to 
their  former  surveys  from  the  north  side  of  the  main  Kuen-lun  range. 
So,  on  September  22,  Dr.  Stein  ascended,  with  Rai  Sahib  Lai  Singh  and 
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some  Kirghiz,  a  steep  glacier  pass,  which  seemed  to  offer  the  nearest 
approach  to  the  watershed.  The  ascent  over  miles  of  ice  and  nev6 
covered  with  fresh  snow  proved  very  tiring,  and  it  was  late  when  they 
reached  the  watershed  at  an  elevation  of  over  20,000  feet.  The  fine 
view  here  enjoyed  showed  that  they  stood  at  the  head  of  one  of  the  great 
glaciers  descending  from  the  main  range  towards  the  valley  of  Nissa  as 
surveyed  in  1906.  When  at  last  camp  was  reached  late  in  the  evening. 
Dr.  Stein  found  that  his  feet  had  in  parts  suffered  severely  from  frostbite. 
It  was  fortunate  their  tasks  were  now  completed,  for  Dr.  Stein 
realised  the  urgency  of  proper  medical  treatment.  Moving  down  the 
Kara-kash  valley,  he  found  his  heavy  caravan  of  antiques  safely  arrived 
at  the  foot  of  the  Karakorum.  Rai  Sahib  Lai  Singh  had  succeeded 
since  the  start  in  mapping  no  less  than  17,000  square  miles  of  moun- 
tainous ground.  He  now  took  charge  of  the  heavy  and  valuable  convoy, 
while  Dr.  Stein  moved  ahead  towards  Leh  as  rapidly  as  the  condition  of 
the  passes  and  his  improvised  litter  would  permit.  In  about  a  fort- 
night he  reached  Leh,  where  an  operation  was  performed,  and  it  is  hoped 
that  the  unfortunate  accident  will  lead  to  no  permanent  inconvenience. 


THE  GEOLOGY  AND  SCENERY  OF  THE  GRAMPIANS: 
A  REVIEW.i 

(jrWi  Illustrations.) 

The  broad  belt  of  metamorphic  rocks  lying  to  the  north  of  the  great 
boundary  fault  or  dislocation  that  stretches  from  Stonehaven  to  the 
Firth  of  Clyde  still  presents  great  difficulties  as  regards  the  original 
sequence  of  the  strata  and  their  geological  structure.  The  author,  who 
is  well  known  as  an  enthusiastic  geologist  in  the  West  of  Scotland,  has 
devoted  many  years  to  the  examination  of  the  crystalline  schists  of  the 
Perthshire  and  Argyllshire  Highlands.  In  the  first  of  these  volumes  he 
gives  an  account  of  the  development  of  research  among  these  rocks,  de- 
scribing in  considerable  detail  the  older  work  of  Murchison,  A.  Geikie, 
and  Professor  Nicol,  and  the  later  investigations  made  by  the  Geological 
Survey,  Mr.  H.  Coates,  and  himself. 

He  adopts  the  view  that  there  is  a  general  order  of  succession  of  the 
altered  sediments  between  the  Highland  border  and  the  Upper  Arena- 
ceous Z>ne,  the  latter  comprising  the  quartzites  of  Schiehallion  and  the 
limestones  of  Glen  Tilt,  beyond  which  lie  the  Moine  Schists,  whose  rela- 
tions to  these  altered  sediments  are  still  very  obscure.  Applying  the 
principles  elaborated  by  Professors  Heim  and  Lapworth,  he  inters  that, 
during  the  processes  of  mountain-building,  the  strata  were  upheaved 
iato  a  series  of  fan-shaped  structures  and  intermont  troughs.  The 
directions  of  the  axes  of  these  great  systems  of  folding  are  laid  down  in 
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a  colour-printed  map  of  the  region,  and  his  interpretation  of  the  structure 
is  iUustrated  by  a  series 
of  horizontal  sections. 
The  great  central 
facher  or  fan  appears 
along  the  line  of  Loch 
Awe  and  Ben  Lavvers, 
the  Cowal  anticlinal 
axis  of  the  older  geolo- 
gists is  regarded  as  a 
synclinorium  or  inter- 
ment trough,  while  the 
axis  of  the  marginal 
facher  is  supposed  to 
run  in  a  north-east  and 
south  -  west  direction 
through  the  midland 
valley.  The  author 
presents  his  opinions 
with  extreme  confi- 
dence, though  they 
bristle  with  controvei- 
sial  points.  It  is  no 
disparagement  to  state 
that  many  hold  the 
belief  that  no  satisfac- 
tory solution  of  the 
complicated  structure 
of  the  Eastern  High- 
lands has  yet  been 
advanced.  All  the 
theories  that  have  been 
put  forward  leave  cer- 
tain formidable  difficul- 
ties unsolved,  and  the 
author  has  displayed 
great  enthusiasm  in 
attempting  to  deal  with 
these  difficulties.  It  is 
noteworthy  that  Pro- 
fessor Heim  has  frankly 
abandoned  the  theory 
of  mountain  -  building 
in  the  Alps,  with  which 
his  name  has  been  so 
long  associated.  It 
remains  to  be  seen 
whether  the  theory  of 
recumbent    folds    with    thrusts   and    subsequent  plications,   advocated 
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by  Schardt,  Lugeon  and  others,  in  the  case  of  the  Alps,  will  ultimately 
throw  light  on  the  structure  of  the  Eastern  Highlands. 

Special  reference  is  made  in  the  last  chapter  of  the  first  volume  to 
the  group  of  rocks,  comprising  jaspers,  cherts,  pillow  lavas,  green 
schists,  grits  and  shales,  immediately  to  the  north  of  the  fault  at  the 
Highland  border,  which  have  been  correlated  by  the  Geological  Survey 
with  the  Arenig  cherts  and  lavas,  and  overlying  unconformable  sedi- 
ments in  the  south  of  Scotland.  This  correlation  was  natural  at  the 
time  on  account  of  the  important  discovery  of  radiolaria  in  the  cherts,  the 
resemblance  of  the  Highland  border  rocks  where  not  much  deformed  to 
corresponding  types  in  the  south  of  Scotland,  and  the  unconformability 
between  the  Margie  group  and  the  cherts  and  green  schists  below.     But 


Fig.  2. — Old  Red  Sandstone  with  Pot-holes,  on  the  River  Ericht  near  Blairgowrie. 


the  progress  of  research  beyond  Scotland  has  rendered  this  conclusion 
doubtful.  For  it  has  been  conclusively  proved  that,  in  Anglesey,  jaspers 
and  pillow  lavas  enter  into  and  form  component  members  of  a  comi^lex 
of  crystalline  schists,  the  whole  being  covered  unconformably  by 
fossiliferous  sediments  of  Arenig  age,  the  latter  containing  fragments 
of  the  older  jaspers  and  green  schists.  Moreover,  the  radiolaria  found 
in  the  cherts  of  the  Highland  border  do  not  by  themselves  prove  these 
rocks  to  be  Arenig,  for  radiolaria  have  been  figured  and  described  from 
the  pre-Cambrian  cherts  of  Brittany. 

In  the  second  volume  the  author  describes  the  Old  Red  Sandstone  as 
developed  in  Strathmore,  which  includes  strata  belonging  to  the  lower 
and  upper  divisions  of  the  system,  separated  by  a  marked  unconform- 
ability.    He  clearly  indicates  the  existence  in  the  lower  division  of  two 
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distinct  horizons  of  fossil  plants,  one  near  the  base  of  the  volcanic  rocks, 
charged  with  Farka  and  ZosterophyUum  associated  with  remains  of  fishes 
and  eurypterids,  the  other  near  the  top  and  above  the  volcanic  series  con- 
taining Psilophyton  and  Arthrostigma.  The  author  and  Mr.  James  Reid 
of  Blairgowrie  have  done  valuable  service  in  establishing  this  important 
point  in  the  classification  of  these  rocks. 

As  regards  the  development  of  the  Old  Red  Sandstone  north  and 
south  of  the  Grampians,  the  author  adopts  the  view  originally  advocated 
by  Murchison  and  Salter,  and  now  supported  by  Dr.  Traquair,  F.R.S., 
that  there  are  three  divisions  of  the  system,  viz.  Lower,  Middle,  and 
Upper :  the  middle  being  rejjresented  in  part  by  the  Caithness  flag- 
stone series.  The  evidence  based  on  the  fishes,  as  recently  worked  out 
by  Dr.  Traquair,  is  set  forth,  and  reference  is  also  made  to  the  distribu- 
tion of  the  plant  remains.  He  calls  attention  to  the  presence  of  Psilo- 
phyton  in  the  Orcadian  series,  specimens  having  been  found  in  the  John 
o'  Groats  beds,  in  the  flagstones  round  Thurso,  at  Castleton,  and  other 
localities.  In  this  connection  it  is  noteworthy  that  Dr.  Kidston,  F.R.S., 
has  abandoned  the  view  which  he  formerly  held  as  to  the  determination 
of  Psilophyion  rohustius  (Dawson),  a  common  plant  in  the  Orcadian  rocks. 
He  has  referred  the  so-called  Psllophyton  rohustius  to  another  genus  which 
he  says  is  absent  from  the  Old  Red  Sandstone  of  Perthshire  and 
Forfarshire. 

The  author  next  reviews  some  of  the  arguments  that  led.  Fleming, 
Godwin  Austen,  Ramsay,  and  A.  Geikie  to  the  conclusion  that  the  Old 
Red  Sandstone  deposits  were  of  lacustrine  and  not  of  marine  origin,  viz. 
the  presence  of  land  plants,  the  occurrence  of  fishes  whose  modern  re- 
presentatives inhabit  lakes  and  rivers,  and  the  absence  of  undoubted 
marine  forms.  He  contends  without  hesitation  that  they  are  marine, 
notwithstanding  the  diflSculties  which  this  view  presents  to  palaeonto- 
logists. At  i^resent  geological  opinion  is  divided  on  this  question.  It 
is  interesting  to  observe  that  the  Challenger  Expedition  has  proved  the 
existence  on  the  sea-floor  of  red  deposits  of  terrigenous  origin  charged 
with  mai'ine  organisms. 

The  plutonic  rocks  falling  within  the  Highland  area  are  described, 
and  attention  is  directed  to  the  special  point  which  they  illustrate,  viz. 
the  association  of  acid  and  basic  materials  in  one  and  the  same  mass.  A 
brief  account  is  also  given  of  the  Old  Red  Sandstone  volcanic  rocks  and 
the  dolerite  dykes. 

The  description  of  the  glaciation  and  glacial  deposits  of  the 
Grampians  and  Strathmore  is  excellent.  The  concluding  chapter  is 
devoted  to  a  discussion  of  the  stages  in  the  elevation  of  the  table-land  of 
the  Grampians,  the  evolution  of  the  valley  system,  and  the  relation 
between  the  surface  features  and  the  underlying  rocks. 

Special  reference  must  be  made  to  the  excellence  of  the  photographs 
illustrating  the  scenic  and  geological  features  of  the  regions  described, 
indeed  they  form  a  striking  feature  of  a  work  Avhich  reflects  great  credit 
on  the  publishers.  We  are  permitted,  by  the  courtesy  of  the  pub- 
lishers, to  reproduce  two  of  these  here. 

VOL.  XXV.  C 
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PROCEEDINGS  OF  THE  ROYAL  SCOTTISH  GEOGRAPHICAL 

SOCIETY. 

At  a  meeting  of  Council  held  on  tlie  18th  December,  the  under- 
mentioned ladies  and  gentlemen  were  elected  Ordinarj^  Members  of 
the  Society  : — 

Miss  Jauet  M.  Davidson.  William     Hew     Coltnian     of  Adam  M'Gregor. 

Charles  Stuart  M'Cahe.  Blelack.  Dennis  Gelston  Gilmore,  M.  A. 

Andrew  W.  Dick,  M.A.  Henry     Rutherford,     M.A.,         (Oxon.). 

Sheriff  Robert  Low  Orr.  M.B.,  CM.  Colonel  James  H.  Yule,  C.B. 

Rev.  Wm.  C.  Fraser.  Thomas  Gumming,  S.S.C.  Captain  George  W.  Walker, 

Miss  Madeline  Agnew.  Miss  Emily  J.  Jackson.  R.A. 

J.  L.  Sievwright.  W.  B.  Wright,  M.A.,  F.G.S.  Mrs.  Marion  Watson. 

Mrs.  Hobkirk.  Thomas  Adam.  W.B.Rankin. 

Miss  Sutherland.  Robert  Skirving  of  Cobairdy.  Maurice      William       Skene- 

Robert  Walker.  Miss  Agnes  Robertson,  M.A.        Tvtler. 

Fleming  Bremner.  (Edin.).  Mrs.    Charlotte     C.     Skene- 

Thomas  H.  Cochrane.  Colonel  J.  G.  Wolrige  Gordon      Tvtler. 

William .  Bruce    Thompson,         of  Esslemont.  Alexander  Tennant. 

J.P.,  M.I.N.A.  Alexander  D.  Campbell.  Sandon  Perkins. 

J.  B.  Clark,  M.A.,  F.R.S.E.  Miss  Anne  Richardson.  Colonel  W.  John-ston,  C.B. 

Colonel  D.  A.  Watson.  Miss  M.  D.  White.  J.  W.  Stones. 

J.  A.  Williamson.  Miss  Maggie  C.  Shearer.  Capt.    R.    Melvill    Johnstone, 

Robt.  Jardine.  M. D.,  F.R. S.E.  James  Johnston  Ford.  R.E. 

Wm.  Ogilvie  Cunningham.  James  Adam,  M.A.  Alexander  M.  Bruce. 

The  following  ladies  and  gentlemen  were  elected  Teacher  Associate 
Members  of  the  Society  : — 

Daniel  Urquhart,  M.A.  Miss  Angiis. 

John  Black.  James  C.  Barnett. 

Miss  Jessie  E.  Macdonald.  John  Scrachan,  M.A. 

Miss  Barron.  Miss  M.  Christie. 

Miss  Elsie  Corbet. 


Diploma  of  Fellowship. 

The  Council  conferred  the  Ordinary  Diploma  of  Fello^vship  on 
Mr.  J.  W.  Stones  subject  to  his  compliance  with  the  prescribed 
conditions. 

Lecture  Arrangements. 

Dr.  Sven  Hedin  will  lecture  to  the  Society  in  February — not  this 
month  as  previously  notified — on  the  following  dates  : — Edinburgh  16th, 
Glasgow  17th,  Dundee  18th,  Aberdeen  19th. 

Miss  E.  G.  Kemp,  F.R.S.G.S.,  will  lecture  before  the  Aberdeen 
Centre  on  Jan.  13th,  Dundee  Centre  on  Jan.  14th,  and  the  Glasgow 
Centre  on  Jan.  15th.  The  lecture  will  be  entitled  "Across  China  by 
Road,  River,  and  Rail,"  and  will  be  fully  illustrated  with  lantern  views. 

Mr.  Archibald  R.  Colquhoun,  F.R.G.S.,  will  address  the  Society  in 
Aberdeen  on  Jan.  27th.  "  Bosnia  and  Herzegovina  "  will  be  the  subject 
of  his  address.     On  the  28th  he  will  repeat  his  lecture  in  Edinburgh. 

Major  F.  G.  Guggi.sberg,  C.M.8.,  R.E.,  will  address  the  Dundee 
Centre  on  Jan.  26,  instead  of  on  Feb.  17,  as  originally  arranged.  The 
meeting  arranged  for  Jan.  29  at  Glasgow  is  cancelled. 
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GEOGKAPHICAL    NOTES. 

Europe. 

Experimental  Research  in  the  Alps. — At  a  meeting  of  the 
R.  Accademia  del  Lincei  held  on  7tli  June  last,  and  presided  over  by 
the  King  of  Italy  in  person,  Sig.  Mosso  read  a  paper  on  the  work 
done  at  the  Cajmnna  Eegina  Margherita  on  Monte  Rosa.  After  reviewing 
the  history  of  this  undertaking  from  its  commencement  in  1893  to  the 
inauguration  by  the  Queen  Mother  in  August  of  last  year,  of  the  more 
elaborate  station  on  the  Col  d'Olen,  Mosso  proceeded  to  indicate  the 
direction  which  research  had  taken. 

One  of  the  best  methods  of  studying  the  phenomena  of  life  consists, 
he  says,  in  varying  the  conditions  of  the  surroundings  of  animals  and 
plants,  and  watching  the  effects.  One  of  the  most  important  observa- 
tions he  has  been  able  to  make  has  been  what  he  terms  the  "  beneficent 
effect "  of  carbonic  acid  in  the  blood.  It  is  well  known  that  the  greater 
the  altitude,  the  less  oxygen  is  taken  into  the  lungs  with  each  inspira- 
tion, but  it  was  noticed  that  at  2000  metres  the  breathing,  especially 
during  sleep,  became  less  frequent  and  more  shallow,  and  that  at  over 
3000  metres  respiration  was  arrested  periodically,  producing  interrup- 
tions which  lasted  twelve  seconds,  a  sufficiently  alarming  symptom 
when  seen  for  the  first  time.  This  phenomenon,  Mosso  holds,  is  to  be 
ascribed  to  diminished  carbonic  acid  in  the  blood,  and  has  been  termed 
Acapnia.  In  America  the  observation  has  been  utilised  in  surgery, 
carbonic  acid  having  been  administered  with  good  effect  for  heart 
failure  during  operation.  In  the  pneumatic  chamber  also  this  "  benefi- 
cent action"  is  noticed.  While  with  oxygen  one  can  only  reach  what 
corresponds  to  8000  metres  without  inconvenience,  by  the  addition  of 
15  per  cent,  carbonic  acid,  Mosso  himself  was  able  to  tolerate  11,000 
metres,  Dr.  Aggazzotti  14,500  metres,  and  the  experimental  orang-utan, 
"who  has  helped  us  for  five  years  in  these  studies,"  16,500  metres. 
These  observations  suggest  that  carbonic  acid  might  form  part  of  the 
equipment  of  balloons  for  great  ascensions. 

In  the  realms  of  Botany  and  Meteorology  also  important  studies  are 
foreshadowed. 

These  stations  have  assumed  an  international  character,  and  applica- 
tions for  working  space  are  coming  in  from  the  great  continental  Powers 
and  from  America. 

Distribution  of  Forest  Trees  in  the  Valley  of  the  Isere. — In 

La  Gdographie  for  April  15  there  is  a  very  instructive  note  on  this 
subject,  based  upon  recent  French  work  in  the  district.  The  hills  and 
low  mountains  which  border  the  valley  of  the  Rhone  (in  France),  are 
clothed  with  scanty  thickets  of  white  oak,  a  southern  variety  of  Quercus 
rohur.  This  formation  also  insinuates  itself  up  the  valley  of  the  Isere,  at 
first  clothing  both  slopes,  and  later  being  confined  to  the  southern.  It 
penetrates  up  to  the  Alpine  region,  dying  out  between  Bourg-Saint- 
Maurice  and  Sainte-Foy.     In  addition  to  oak,  traces  of  a  Mediterranean 
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influence  are  also  observable,  up  to  Moutiers,  in  the  presence  of  isolated 
colonies  of  southern  plants,  which  occur  in  specially  favourable  situa- 
tions. The  second  region  is  that  of  the  western  part  of  the  mountain 
chain  proper,  and  is  characterised  by  rich  coniferous  forests,  the  silver 
fir  generally  predominating,  the  conifers  being  mingled  with  beech. 
Finally,  the  centre  of  the  massif  is  occupied  by  the  third  plant  associa- 
tion, consisting  of  spruce,  mountain  pine,  larch,  and  Cembra  pine,  all  of 
somewhat  scanty  growth.  The  special  point  of  interest  is,  however,  the 
relative  vertical  extension  of  the  different  forest  trees  in  the  different 
parts  of  the  valley,  this  variation  in  extension  having  a  direct  relation  to 
climate.  Thus,  representing  diagrammatically  the  vertical  extension  of 
the  different  species,  it  is  found  that  oak,  beech,  and  silver  fir  have  their 
greatest  extension  in  the  regions  near  the  Ehone  valley,  and  die  away 
towards  the  centre.  On  the  other  hand,  spruce  and  larch,  which  have  a 
very  limited  distribution  on  the  walls  of  the  Is^re  valley  near  its  entrance 
into  the  Rhone,  increase  in  vertical  distribution  as  one  passes  towards 
the  centre  of  the  massif.  The  reason  is  that  the  first  three  species  named 
are  hydrophilous,  and  therefore  flourish  best  on  the  damp,  foggy  western 
slope  of  the  massif.  On  the  other  hand,  the  higher  parts  of  the  relief  are 
drier  and  sunnier,  and  are  favoured  by  the  trees  which  demand  much 
light  and  little  water.  As  regards  the  beech  the  dependence  upon 
atmospheric  moisture  is  very  prettily  shown  by  M.  Tessier,  from  whose 
paper  the  above  facts  are  quoted.  He  points  out  that  the  mist  and  fog 
which  stagnate  for  considerable  periods  in  the  long  valleys  of  the  Fore 
Alps,  sometimes  penetrate  also  into  the  gorge  of  the  Isere,  above  the 
Gr6sivaudan  valley,  just  as  the  tide  penetrates  into  a  fiord.  Almost 
every  day  a  regular  wind  sweeps  up  this  valley  from  ten  in  the  morning 
to  five  at  night,  and  carries  the  mists  with  it  into  the  centre  of  the 
massif  where  they  gradually  dissolve.  The  upward  limit  to  which  these 
mists  are  carried  is  marked  by  the  disappearance  of  the  beech.  Exposure 
has  nothing  to  do  with  the  disappearance  of  the  tree,  but  only  differences 
of  atmospheric  moisture.  Thus  in  the  Alps  the  presence  of  the  beech  in 
a  valley  connotes  a  certain  degree  of  moisture — a  fact  of  considerable 
geographical  importance.  As  in  other  parts  of  the  Alps,  the  upward  limit 
of  particular  species  increases  as  one  passes  from  the  periphery  towards 
the  centre  of  the  chain.  As  has  been  already  explained  here,  this  is  due 
to  differences  of  temperature  produced  by  variations  in  radiation. 

Africa. 

Sleeping  Sickness  in  the  French  Congo. — An  article  in  La 
Gdofj iv phie  a.ddii  some  fresh  details  to  those  given  in  our  September  issue 
(vol.  xxiv.  p.  492)  as  to  the  results  of  the  recent  sleeping  sickness  mission. 
The  mission  devoted  much  time  to  the  study  of  the  habits  of  Glossina 
palpcdis,  and  succeeded  in  showing  that  the  insect  can  only  live  where 
the  air  is  humid  and  where  the  temperature  is  relatively  cool ;  tempera- 
tures exceeding  30^  0.  are  hardly  tolerated  by  the  adults,  and  the 
iiyraphs  invariably  perish  if  the  afternoon  temperature  rises  to  35°  C. 
Ill  consequence   the   flics  haunt  especially  regions  of  dense  wood  and 
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shade.  In  the  general  case  they  station  themselves  in  the  vicinity  of 
the  spots  near  water  where  the  wild  animals  of  the  forest  congregate  at 
certain  times  of  the  day,  and  especially  at  the  points  where  they  come 
to  drink.  If  game  is  abundant,  then  the  disease  of  sleeping  sickness  is 
not  widespread.  If  on  the  other  hand  the  large  animals  are  few,  the 
flies  choose  for  their  haunts  wooded  spots  frequented  by  the  natives — 
the  landing-stages  of  the  canoes,  the  places  where  the  women  come  for 
water  and  to  prepare  manioc,  the  bathing-places,  and  the  fords  on  native 
routes.  It  is  in  this  case  that  the  disease  assumes  its  severest  form,  for 
then  the  fly  depends  almost  entirely  on  human  hosts.  It  is  especially 
also  the  infection  at  fords,  camping-places,  along  caravan  routes,  and  so 
on,  which  is  responsible  for  the  dissemination  of  the  disease.  The  flies 
may  receive  the  parasite  from  infected  porters  coming  from  a  distance, 
and  thus  it  happens  that  the  frequented  trade  routes  are  marked  by  a 
line  of  severe  infection.  The  sedentary  habits  of  the  flies,  and  their  love 
of  shade,  makes  prevention  possible.  The  remedy  is  to  thoroughly  clear 
all  spots  near  water  frequented  by  man,  and  thus  destroy  the  breeding- 
places  of  the  flies.  In  many  places  where  the  scourge  is  particularly 
severe  the  true  tropical  forest  does  not  exist,  and  the  flies  and  their 
nymphs  find  the  necessary  shade  and  humidity  in  thickets  of  brushwood 
which  could  be  destroyed  without  difficulty. 

New  African  Expedition. — Lieutenant  Boyd  Alexander,  having 
completed  the  work  connected  with  the  scientific  data  of  his  last  Trans- 
African  journey,  is  now  contemplating  another  important  expedition  to 
West  Africa.  The  main  object  in  view  is  the  establishment  of  the  fact 
that  the  chain  of  islands  in  the  Gulf  of  Guinea  on  the  West  Coast  of 
Africa,  which  are  situated  at  distances  varying  from  twenty  to  forty 
miles  from  the  mainland,  formed  at  one  time  a  part  of  the  African 
Continent.  Lieutenant  Boyd  Alexander  expects  to  begin  work  early 
this  year.  Having  finished  its  work  on  the  chain  of  islands,  the 
expedition  will  cross  to  the  mainland  for  the  purpose  of  exploration  in 
the  Kameruns. 

America. 

A  Study  of  a  Lake. — In  the  series  of  documents  published  by  the 
U.S.A..  Bureau  of  Fisheries  (No.  634)  there  appears  a  study  of  Devil's 
Lake,  North  Dakota,  which  contains  some  points  of  geographical  interest. 
The  lake  is  in  process  of  drying-up,  and  except  after  rain  or  floods  has 
now  neither  inlet  nor  outlet.  The  drying-up  has  been  specially  well- 
marked  during  the  last  twenty-five  years.  Formerly  the  lake  received  a 
large  tributary  which  drained  a  series  of  lakes  whose  waters  are  remark- 
ably fresh  as  compared  with  the  alkaline  waters  of  Devil's  Lake.  During 
the  years  1884-87,  when  the  lake  was  high,  this  tributary  flowed 
throughout  the  year.  Formerly  also  the  lake  was  remarkable  for  its 
wealth  in  pickerel  which  supplied  an  extensive  trade  in  fish,  and  was 
the  cause  of  various  settlements  in  the  vicinity  of  the  lake.  Specially 
abundant  in  the  years  1884-87,  the  fish  suddenly  decreased  thereafter, 
the  last  being  caught  in  1889.     Since  this  date  the  lake  has  yielded  no 


38  SCOTTISH   GEOGRAPHICAL   MAGAZINE. 

food  fish,  though  an  attempt  is  now  being  made  to  restock  it.  The 
pamphlet  does  not  make  clear  the  exact  causation  of  this  interesting 
phenomenon,  but  it  is  suggested  that  the  drying-up  of  the  large  tributary 
named  above  during  the  years  1888  and  1889  was  an  important  point. 
Apparently  the  fish  were  unable  to  spawn  in  the  alkaline  water  of  the 
Devil's  Lake,  and  the  disappearance  of  the  tributary  deprived  them  of  the 
power  of  migrating  to  the  other  and  fresher  lakes  of  the  chain  for 
spawning  purposes.  The  subject  is  one  of  considerable  interest  as  being 
a  definite  instance  of  a  sudden  disappearance  of  an  important  food-supply 
— a  circumstance  which,  under  primitive  conditions  of  life,  would  likely 
set  up  a  whole  series  of  related  changes. 

The  Plant  Formations  of  Pittsburg. — In  Science  (No.  699, 
p.  828),  Mr.  0.  E.  Jennings  gives  an  interesting  account  of  the  plant 
formations  of  Pittsburg  and  its  vicinity.  The  special  point  about  these 
is  that  as  the  soils  are  remarkably  uniform  throughout  the  area,  the 
different  plant  formations  are  directly  related  to  land  form.  The  main 
features  of  the  relief  are  as  follows  :  The  tops  of  the  hills  are  remnants 
of  an  old  Tertiary  peneplain,  now  lying  at  1200-1250  feet  above  sea- 
level.  This  peneplain  was  elevated  and  dissected  by  drainage  systems, 
and,  at  the  beginning  of  the  glacial  period,  a  mature  condition  had  been 
reached  with  wide  valleys  and  graded  streams.  The  outlet  of  this 
system  was  then  blocked  by  ice,  and  with  the  formation  of  a  new  outlet 
and  some  elevation  of  land,  rejuvenation  took  place,  and  the  cycle  of 
erosion  recommenced.  The  result  is  that  a  number  of  ecological  habitats 
are  present,  each  characterised  by  its  special  association.  The  chief 
associations  may  be  stated  as  follows.  (1)  On  the  tops  of  the  hills, 
where  the  soil  is  poor  and  thin,  there  occurs  a  natural  forest  of  white 
oak  (Quercus  aiha).  (2)  At  the  tops  of  the  old  valleys  of  the  first 
drainage  system,  where  the  soil  is  somewhat  richer,  a  forest  of  beech 
(Fagus  americana)  and  maple  (Acer  saccharum)  is  found,  the  beech  pre- 
dominating and  sometimes  forming  pure  woods.  (3)  The  narrow,  damp 
gorges  formed  in  the  old  valleys  by  the  rejuvenated  streams  are  clothed 
by  hemlock  {Tsuga  canadensis),  the  transition  between  the  two  types  of 
woods  being  sudden.  (4)  The  flood-plains  and  terraces  formed  by  the 
main  rivers  and  some  of  their  tributaries  in  the  first  drainage  period  are 
clothed  with  black  and  scarlet  oak  (Quercus  velutina  and  Q.  coccinea). 
The  soil  on  these  flood-plains  is  deep,  fertile,  and  usually  well-drained. 
It  consists  of  gravelly  alluvium.  (5)  The  talus  slopes,  at  the  foot  of 
which  are  the  flood-plains  of  the  modern  larger  rivers  and  their  tribu- 
taries, are  clothed  with  a  thicket  of  red-berried  elder  (Samhucus  imhens). 
This  habitat  is  unstable  in  that  its  soil  is  constantly  subject  to  change 
and  renewal  by  landslips.  There  is  similarly  a  certain  instability  in  the 
plant  formation,  which  tends  to  pass  into  (6)  the  maple-elm  formation 
which  occupies  the  flood-plains  of  the  present  rivers,  and  occurs  typically 
on  the  deep,  sandy,  moist  alluvium  which  covers  these.  The  pre- 
dominating trees  are  Acer  saccharinnm,  A.  rubrum,  and  Ulmiis  americana. 
There  is  similarly  a  certain  amount  of  transition  between  this  formation 
and  the  (7)  sycamore-willow  formation  (Platanus  occidentalis  and  Salix 
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nigra),  which  occupies  the  low  islands  and  river  banks  which  are  subject 
to  spring  and  winter  flooding.  As  the  streams  meander  and  the  ground 
becomes  less  damp  at  special  localities,  this  association  is  displaced  by  (8) 
the  elm-maple  formation,  but  the  sycamores  persist  in  isolated  specimens 
to  mark  the  former  nature  of  the  formation.  Finally,  the  sand  bars  in 
the  rivers,  usually  covered  by  shallow  water,  are  characterised  by 
Dianthera  americana,  which  is  gradually  displaced  by  the  sycamore- 
willow  formation  as  the  bars  are  built  up  into  islands.  The  whole 
article  is  of  great  interest  as  showing  how  much  aid  the  new  methods  of 
botanical  study  may  give  to  the  geographer. 

Polar. 

The  Antarctic  Problem. — In  the  issues  of  the  Eevue  Gdnerale  ties 
Sciences  for  July  15  and  30,  Professor  Machat  gives  an  interesting  summary 
account  of  recent  work  in  the  Antarctic,  both  from  the  standpoint  of  the 
history  of  recent  expeditions,  and  from  that  of  the  results  obtained.  He 
concludes  by  pointing  out  the  subjects  which  still  require  investigation, 
and  especially  discusses  the  questions  to  which  Dr.  Charcot  is  to  devote 
his  attention.  As  he  points  out,  it  seems  to  be  clear  that  in  Tertiary 
times  the  Antarctic  area  was  covered  by  a  great  continent  with  a  rich 
vegetation  and  a  warm  climate.  Now  it  is  isolated  from  the  rest  of  the 
world  in  a  fashion  of  which  there  are  no  other  examples.  There  are  not 
here,  as  in  the  Arctic,  winds  and  currents  of  external  origin  to  create 
differences  such  as  those  between  the  eastern  and  western  coasts  of 
Greenland,  or  the  eastern  and  western  coasts  of  the  Northern  Atlantic. 
Here  the  pole  of  cold  seems  to  be  close  to  the  magnetic  and  to  the 
astronomical  poles.  Now  this  isolation  is  certainly  of  recent  origin,  and 
there  should  be  some  extraordinarily  interesting  facts  to  be  discovered 
in  regard  to  the  fate  of  the  former  plants  and  animals  of  the  Antarctic 
continent,  and  the  changes  which  took  place  with  the  onset  of  glacial 
conditions.  There  are  many  other  points  also,  especially  those  connected 
with  terrestrial  physics,  which  can  be  studied  in  this  enclosed  region  as 
they  can  be  studied  nowhere  else. 

The  British  Antarctic  Expedition. — The  Nimrod,  the  ship  of 
this  expedition,  sailed  from  Christchurch,  New  Zealand,  at  the  beginning 
of  December,  to  take  on  board  Lieutenant  Shackleton  and  his  party,  at 
present  in  the  Antarctic  regions.  It  will  be  remembered  that  the  party 
was  landed  at  the  Discovert/s  old  quarters  in  M'Murdo  Sound  in  January 
of  last  year  (c/.  vol.  xxiv.  p.  319).  It  is  expected  that  the  vessel  will 
return  in  March  to  New  Zealand  with  the  party  on  board. 

General. 

The  Phyto-plankton  of  the  Sea. — In  the  Reme  Gin6ralc  des 
Sciences  for  August  30,  Professor  Mangin  publishes  an  interesting  general 
article  on  what  he  picturesquely  calls  the  floating  pastures  of  the  sea, 
that  is  to  say,  on  the  minute  free-living  plants  often  so  extraordinarily 
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abundant  in  the  surfaee-water  of  the  sea.  It  is  of  course  these  minute 
plants  which  colour  the  water  at  certain  seasons  black,  red,  green,  or 
ochre-coloured,  and  have  thus  given  rise  to  the  names  of  some  of  the 
seas  and  oceans  of  the  globe.  For  example,  a  red  alga,  known  as 
Trichodesmium  erythrceum  communicates  its  characteristic  reddish  tint  to 
the  Red  Sea.  The  great  interest  of  these  minute  forms  of  life  is  of 
course  that  ultimately  they  form  the  basis  of  the  food  of  fishes,  and  as 
they  change  in  position  or  in  character  according  to  the  latitude  and  the 
seasons,  they  are  of  great  importance  in  connection  with  the  scientific 
study  of  fisheries.  Just  as  on  land  the  large  carnivores  are  necessarily 
attached  to  the  great  natural  or  artificial  areas  of  herbage  on  which  feed 
their  natural  prey,  the  herbivores,  so  the  fish  follow  the  migrations  of 
the  phyto-plankton. 

Jubilee  Meeting  of  the  Glasgow  Geological  Society. — We  are 
requested  to  insert  the  following  notice  and  invitation  : — The  Geological 
Society  of  Glasgow,  instituted  in  1858,  has  now  entered  the  51st  year 
of  its  existence.  The  Council  have  made  arrangements  to  celebrate  the 
event  by  holding  a  Jubilee  Meeting  in  Glasgow  University  on  the  28th 
January  1909.  Sir  Archibald  Geikie,  P.E.S.,  the  senior  member  of  the 
Society,  has  promised  to  be  present  and  deliver  an  address.  Sir  Donald 
Macalister,  Dr.  Teall,  Director-General  of  the  Geological  Survey  of  Great 
Britain,  Dr.  Home,  Dr.  Peach,  and  other  eminent  men  of  science  will 
take  part  in  the  proceedings.  A  history  of  the  work  of  the  society,  with 
biographical  notices  of  prominent  members,  is  being  prepared  under  the 
editorship  of  the  secretaries,  Messrs.  Peter  Macnair,  F.R.S.E.,  F.G.S., 
and  Frederick  Mort,  M.A.,  B.Sc,  F.G.S.,  F.E.S.G.S.,  who  hope  to  issue 
the  book  by  the  end  of  the  year.  Members  of  the  Royal  Scottish 
Geographical  Society  who  would  like  to  be  present  at  the  meeting,  are 
invited  to  communicate  with  the  secretaries  of  the  society  at  their 
rooms,  207  Bath  Street,  Glasgow. 

We  may  add  to  the  above  the  intimation  that  this  Society  is  to  be 
officially  represented  at  the  celebration  by  Mr.  Lionel  Hinxman,  B.A., 
of  the  Geological  Survey. 

Personal. — Mr.  J.  G.  Bartholomew,  one  of  the  Hon.  Secretaries  of 
the  Royal  Scottish  Geographical  Society,  has  been  recently  appointed  an 
Honorary  Corresponding  Member  of  the  SocUU  de  Giographie  of  Paris. 

Commercial  Geography. 

The  Production  of  Wool. — A  note  in  the  Revue  G^ndrale  des  Sciences 
for  August  30  on  this  subject  raises  some  interesting  general  questions. 
During  the  last  ten  years  the  amount  of  wool  at  the  disposal  of  the 
industry  of  the  world  has  oscillated  about  one  million  tons,  the  actually 
highest  figure  in  the  period  being  reached  in  190G,  when  it  stood  at 
1,047,336  tons.  A  study  of  the  details  which  make  up  this  total  shows 
that  the  European  production  is  stationary  at  about  200,000  tons.  The 
causation  lies  in  the  fact  that  the  progressive  division  of  property  over 
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Europe  generally  tends  to  diminish  the  areas  available  for  sheep-rearing, 
and  further,  the  tendency  for  European  breeders  is  to  produce  mutton 
rather  than  wool.  As  to  the  United  States,  there  is  more  than  stag- 
nation, the  1907  figures  showing  a  decrease  of  6000  tons  on  the 
1906  results.  It  seems  improbable  that  production  in  this  country  will 
increase,  for  the  nature  of  the  soil  and  the  character  of  the  inhabitants 
favours  rather  the  development  of  agriculture.  Much  more  striking  is 
the  decrease  in  the  South  American  Republics  which  cannot  be  ascribed 
altogether  to  the  same  causes,  for  such  countries  as  the  Argentine  and 
Uruguay  seem  destined  to  be  sheep-rearing  regions.  Here,  however,  not 
only  is  agriculture  increasing  in  all  the  more  favourably  situated  regions, 
but  sown  meadows  are  beginning  to  take  the  place  of  the  natural 
prairies,  and  on  these  sheep-rearing  cannot  be  carried  on  at  a  profit. 
The  sheep  are  gradually  being  pushed  nearer  and  nearer  to  the  Andes, 
while  choice  breeds  of  cattle,  reared  for  the  frozen  meat  industry  or  for 
dairying  purposes,  are  taking  their  place.  On  the  other  hand,  in  spite  of 
fluctuations  due  to  climatic  conditions,  the  wool  production  of  Australasia 
is  increasing  steadily,  and  it  is  to  this  region  that  one  must  look  as  the 
great  source  of  supply.  Australia  is  eminently  adapted  for  the  produc- 
tion of  fine  wool,  and  if  in  New  Zealand  the  frozen  meat  trade  favours 
the  production  of  mutton  in  the  vicinity  of  the  great  ports,  the  interior 
is  better  fitted  for  merinos  than  for  cross-bred  races.  At  the  Cape  also 
wool  production  is  increasing,  and  this  increase  will  probably  continue. 
The  interest  of  the  above  facts  is  that  they  emphasise  the  connection  of 
large  wool  production  with  an  imperfect  agricultural  development  of  a 
country.  If  the  skill  and  perseverance  of  future  generations  should 
conquer  the  greater  part  of  the  globe  for  agriculture,  will  the  production 
of  wool  permanently  and  progressively  diminish  1 

As  to  wool  consumption,  the  figures  emphasise  a  stagnation  for 
North  America  and  a  more  marked  relative  increase  for  the  Continent 
of  Europe  than  for  Great  Britain. 
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Mr.  William  Stanford  has  recently  sent  to  the  Society's  Rooms,  on 
loan,  two  very  interesting  old  maps.  The  one  is  a  manuscript  map 
drawn  by  Dr.  Livingstone  about  1859,  and  represents  the  south-eastern 
portion  of  Lake  Nyasa.  In  the  same  frame  is  the  most  recent  map  of 
the  same  region,  issued  by  the  Topographical  Section  of  the  General 
Staff,  so  that  it  is  possible  to  compare  what  was  known  in  Dr. 
Livingstone's  day  with  our  present  knowledge.  The  outline  of  the 
lake  is  wonderfully  correct  in  the  MS.  map,  the  most  remarkable 
feature  of  which  is  the  great  extension  of  Lake  Shirwa.  This  lake  is 
represented  as  having  its  widest  part  to  the  north  of  15°  S.,  in  the  region 
where  the  modern  map  shows  no  lake,  but  marshes  or  dry  land. 

The  other  map   lent  by  Mr.  Stanford  is  a  Portuguese   navigator's 
compass    chart,   drawn    upon    vellum,   and    dating   probably  from    the 
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middle  of  the  sixteenth  century.  The  chart  represents  part  of  the 
Indian  Ocean,  with  the  Eed  Sea,  the  Persian  Gulf,  the  Arabian  Sea, 
part  of  the  eastern  coast-line  of  Africa,  the  island  of  Madagascar,  and 
India  with  Ceylon.  As  in  other  charts  of  this  period,  the  map  shows  a 
number  of  points  from  which  as  centres  radiate  a  great  number  of  lines 
representing  the  points  of  the  compass,  the  position  of  ports  and  capes 
being  determined  by  the  intersection  of  two  lines  drawn  from  difterent 
centres.  In  the  present  map  there  are  seventeen  of  these  centres, 
arranged  symmetrically  in  regard  to  the  equator  and  the  tropics.  At 
two  of  the  centres  there  are  compass  roses,  but 'there  is  nothing  to  show 
whether  these  are  drawn  in  relation  to  the  true  or  the  magnetic  north. 

The  chart  is  of  the  type  known  as  a  plain  chart,  that  is,  the  lines  of 
latitude  and  longitude  are  drawn  at  equal  distances  from  one  another, 
and  at  right  angles,  so  that  the  whole  chart  may  be  thus  divided  into 
equal  rectangles.  In  the  chart  these  lines  are  not  actually  drawn  in, 
but  the  equator  is  graduated,  and  perpendiculars  are  drawn  from  it 
north  and  south,  these  being  graduated  into  degrees  of  equal  size.  This 
method,  which  preceded  the  use  of  Mercator's  projection,  has  the  advan- 
tage of  great  simplicity,  but  is  of  course  quite  inaccurate  for  high  lati- 
tudes. In  the  present  case  the  graduation  only  goes  up  to  40°  N.  and 
40°  S.,  so  that  the  extreme  errors  are  avoided,  but  it  will  be  found 
useful  to  compare  the  chart  with  a  Mercator's  chart  of  the  same  region, 
where  the  distances  between  the  lines  of  latitude  of  course  increase  as 
we  pass  north  and  south  from  the  equator.  An  interesting  illustrated 
account  of  charts  of  this  type  will  be  found  in  Putnam's  Nautical  Charts, 
which  has  been  recently  added  to  the  library. 

In  connection  with  the  subject  of  charts,  it  may  be  interesting  to 
call  attention  to  an  article  in  the  October  number  of  the  journal  Man 
(see  also  Nature  for  November  19),  describing  one  of  the  most  primitive 
methods  of  constructing  charts  known.  The  article  deals  with  a  "  chart " 
in  the  British  Museum,  which  comes  from  the  Marshall  Islands.  It 
consists  of  a  framework  of  sticks,  of  which  some  are  placed  horizontally 
and  vertically,  these  representing  merely  the  framework  of  the  chart. 
On  this  frame  are  inserted  diagonal  and  curved  rods  which  represent 
the  swells  raised  by  the  prevailing  winds.  At  the  intersections  of  the 
rods,  shells  are  placed  to  indicate  the  position  of  the  islands  of  the 
group.  By  comparing  this  "  chart "  with  one  of  the  ordinary  type,  it  is 
seen  that  the  relative  position  of  the  islands  is  shown  with  considerable 
accuracy.  The  distance  from  one  island  to  another  is  not  accurately 
represented,  but  this  is  of  less  importance  as  the  boat  can  be  steered  by 
the  swells  alone,  owing  to  the  constancy  of  the  winds  at  certain  seasons. 
The  position  of  the  boat  with  reference  to  the  islands  can  also  be  deter- 
mined by  a  practised  observer  from  cross-swells,  etc.  As  the  Ralli 
Archipelago  is  most  accurately  represented  on  the  chart,  it  is  probable 
that  its  constructor  lived  in  this  part  of  the  archipelago.  A  sketch  of  a 
chart  of  this  kind  is  given  on  p.  22  of  a  pamphlet  by  Mr.  Ling  Roth, 
entitled  Trading  in  Early  Days,  and  forming  No.  5  of  Banlcsfield  Museum 
Notes,  which  has  recently  been  sent  to  us.     This  pamphlet  contains  a 
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large  amount  of  interesting  matter  in  connection  with  the  trade  customs 
of  primitive  people,  and  has  numerous  illustrations. 

The  attention  of  our  Teacher  Associates  is  especially  drawn  to  a 
very  fine  collection  of  geographical  lantern  slides,  which  has  been 
recently  sent  to  the  Society  by  the  Diagram  Company,  New  Maiden, 
Surrey.  The  slides,  many  of  which  are  coloured,  cover  a  very  wide 
range  of  subjects,  and  are  both  beautiful  and  instructive.  Those 
representing  relief  and  vegetation  seem  to  us  especially  fine,  that  for 
instance  which  represents  the  Great  and  the  Little  St.  Bernard,  is  so 
full  of  suggestion  that  one  feels  as  if  many  lessons  could  be  given  on  it 
alone. 

From  the  same  Company,  through  Messrs.  George  Philip  and  Son, 
we  have  received  some  additional  orographical  hand-maps,  in  regard  to 
which  we  can  only  repeat  the  praise  given  to  the  two  English  maps  in 
our  last  issue  (vol.  xxiv.  p.  657). 


NEW  BOOKS. 

EUROPE. 

Through  Finland  to  St.  Petersburg.     By  A.  Maccallum  Scott.     London  : 
Grant  Eicliards,  1908.     Frice  2s.  Qd.  net. 

The  traveller  or  tourist  who  cannot  digest  the  regulation  guide-book  of  the 
Baedeker  type  will  appreciate  this  little  volume. 

It  is  written  in  a  most  unpretentious  style,  and  although  it  does  not  jirofess 
to  be  anything  more  than  a  guide-book,  it  gives  a  very  readable  account  of  a 
summer  tour  through  Finland  to  St.  Petersburg.  Very  alluring  descriptions  of 
Finland's  wonderful  waterway  of  lakes  with  their  thousands  of  islands  and  islets 
are  given,  with  more  than  a  mere  passing  allusion  to  the  history  of  the  country 
and  its  industrial  development. 

To  those  who  merely  think  of  Finland  as  a  country  nearly  within  the  Arctic 
circle,  and  as  a  down-trodden  part  of  the  Russian  Empire,  the  account  here  given 
of  its  wonderful,  almost  tropical,  summer  with  its  fruits  and  flowers,  and  of  the 
progressiveness  of  the  Finn,  even  under  Russian  rule,  will  come  as  a  surprise. 

The  winter  aspect  of  the  country  is  not  dealt  with.  There  are  some  good 
photographs  in  the  book  and  a  map. 

Corsica :  An  Island  of  Best.     By  John  Mitchell  Chapman.     London  : 
Edward  Stanford,  1908.     Price  Is.  6d.  net. 

It  will  be  remembered  that  the  late  Mr.  Seton  Merriman  described  Corsica  as 
the  "  Isle  of  Unrest."  Mr.  Chapman  proves  that  it  may  also  be  called  an  "  Island 
of  Rest."  It  all  depends  upon  whether  the  visitor  is  mixed  up  with  the  Vendetta 
(the  national  Corsican  idiosyncrasy)  for,  if  he  is,  he  will  find  Mr.  Seton  Merriman's 
definition  of  Corsica  the  better  one.  Tourists,  however,  need  have  no  connection 
with  the  Vendetta,  and  will,  as  Mr.  Chapman  says,  discover  the  Corsicans  to  be 
"  the  most  kindly,  the  most  courteous,  and  the  most  hospitable  people  imagination 
can  picture."  The  author  writes  lovingly  of  Corsica  and  its  inhabitants  after 
several  visits  to  the  Island.     He  also  describes  beautifully,  and  evidently  with 
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intimate  knowledge,  its  leading  features.  His  is  the  very  opposite  of  the  average 
arid  guide-book,  and  yet  it  is  a  guide-book  to  every  noteworthy  part  of  Corsica. 
It  is  also  illustrated  with  pretty  photographs  and  a  good  map,  and  furnishes  a 
most  acceptable  description  of  a  delightful  island,  which  may  be  described  with 
historic  accuracy  as  a  lost  jewel  of  the  British  Crown. 

Norway  at  Home.     By  Thomas  B.  Wilson,  M.A.     London  :  George  Newnes, 
1908.     Price  5s.  net. 

But  few  of  the  numerous  summer  visitors  to  Norway  concern  themselves 
as  a  rule  with  the  social  life  of  its  inhabitants,  or  with  its  ecclesiastical, 
educational,  and  administrative  systems.  But  no  doubt  many  of  them  will 
welcome  a  short  and  clear  account  of  these,  and  to  such  the  present  volume  may 
be  confidently  recommended.  It  does  not  profess  to  give  a  complete  account  of 
Norway  ;  and  the  physical  features  of  the  country,  with  its  botany,  zoology, 
meteorology,  and  geology,  are  barely  referred  to.  But  within  the  limits  it  sets 
itself— "the  life  and  occupations"  of  the  people — the  work  will  be  found  to  give 
a  sketch  which  is  tolerably  comprehensive  and,  so  far  as  we  have  observed, 
accurate.  It  is  written  in  a  sympathetic  spirit  and  with  evidently  first-hand 
knowledge. 

ASIA. 

Impressions  of  India.     By  Sir  Henry  Craik,  K.C.B.,  M.P.     London  : 
Macmillan  and  Company,  Limited,  1908.     Price  3s.  net. 

To  a  very  large  public  these  "  Impressions  "  will  not  be  new,  as  they  originally 
appeared  in  the  columns  of  the  Scotsman,  but  they  are  quite  worthy  of  the 
more  permanent  presentation  of  book-form.  Indian  affairs  have  been  looming 
somewhat  largely  of  late  in  public  view,  and  it  may  be  they  are  destined  in  the 
near  future  to  bulk  even  more  prominently. 

Sir  Henry  has  something  to  say  on  the  causes  of  "native  unrest."  His 
suggestions  that  one  cause  may  be  the  higher  cost  of  living  to  the  native,  and 
another,  the  enormous  army  of  educatednative  place-hunters  and  minor  officials,  may 
not  be  very  wide  of  the  mark.  As  an  educationalist.  Sir  Henry  has  evidently  no 
great  opinion  of  the  Indian  system  of  education.  His  peeps  at  cities  and  native 
states,  his  homilies  on  Anglo-Indian  and  native  relations,  and  many  other  subjects, 
are  fresh  and  original,  and  being  thoroughly  unprejudiced,  ought  to  make  a 
lasting  impression  upon  those  who  read  these  letters. 

Things  Seen  in  China.     By  J.  E.  Chittt.     London  :  Seeley  and  Co.,  1908. 

Price  2s.  net. 

There  is  here  a  great  deal  of  interesting  information  relative  to  China 
compressed  into  little  bulk,  and  on  this  account  the  book  is  highly  to  be 
recommended. 

Notwithstanding  the  writer's  long  and  intimate  connection  with  China  some  of 
his  statements  seem  not  quite  accurate.  In  regard  to  "  lleligious  Life,''  chap,  vi., 
though  he  says  he  "  has  avoided  touching  on  controversial  matters,"  some  of  the 
missionaries  would  perhaps  join  issue  with  him  when  he  says  "if  the  evangelisa- 
tion of  China  could  have  been  left  in  the  hands  of  Roman  and  Anglican  Catholics 
the  great  part  of  those  political  troubles  which  have  arisen  out  of  the  '  missionary 
question'  might  have  been  obviated."  He  is  evidently  in  ignorance  of  what  the 
Presbyterian  missionaries  have  done  and  are  doing  in  such  places  as  Swatow  and 
Manchuriii,  where  thousands  have  joined  a  church  in  which  no  gorgeous  ritual  is 
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carried  oat.  Tlie  Chinese  are  a  hard-headed  people,  and  not  easily  carried  away 
by  mere  emotion. 

Some  other  of  Mr.  Ohitty's  statements  seem  also  to  have  been  written  with 
defective  knowledge.  For  instance,  with  regard  to  tea,  "  China's  staple  product," 
(p.  210),  he  says  that  the  peasants  grow  patches  of  the  coarser  kinds  of  tea  for 
their  own  use  for  drinking.  If  he  means  coarser  tea  bushes,  this  is  a  mistake.  He 
means,  I  suppose,  that  they  pull  the  coarser  leaves  for  their  own  use  and  sell  the 
finer  leaves.  From  the  same  bush  comes  both  fine  and  coarse  tea.  The  fine  young 
bud  and  first  leaf  yield  good  tea,  the  coarser  leaves  inferior  tea.  The  condition  of 
the  tea  bush  for  plucking  depends  o»  the  pruning  of  the  bush. 

Then  as  to  Rickshaws.  It  is  news  that  the  Chinese  import  them  from  Ceylon. 
Till  some  twenty  years  ago  Rickshaws  were  unknown  in  Colombo.  The  Jinrick- 
shaw, as  the  name  indicates,  came  from  Japan  into  Colombo,  and  it  seems  in- 
credible that  the  Chinese  should  have  taken  to  them  by  such  a  roundabout  road 
as  Ceylon. 

The  photographs  are  excellent,  and  add  greatly  to  the  value  of  this  little  book. 

Oil  the  Coromandel  Coast.     By  F.  G.  Penny.     London  :  Smith,  Elder  and  Co., 
1908.     Price  10s.  Gd.  net. 

The  title  of  this  book  is  somewhat  misleading,  as  it  is  not  a  traveller's  descrip- 
tion of  places  along  that  surf-bound  coast,  but  principally  of  Madias  and 
Trichinopoly,  past  and  present.  Such  places  as  Nellore,  Negapatam,  Karical,  and 
Point  Calimere  are  not  mentioned,  though  Negapatam  dates  from  Portuguese  and 
Dutch  times,  and  is  an  important  seaport  on  the  Coromandel  Coast.  Even  since 
Mrs.  Penny  wrote,  the  "Benighted  Presidency,"  as  it  has  been  called,  is  waking 
up.  The  great  railway  project  to  unite  India  with  Ceylon  by,  way  of  Adam's 
Bridge  through  Palk's  Straits  is  now  in  full  swing,  and  the  ninety  miles  that 
separate  Ceylon  from  India  may  in  a  few  yesrs  be  bridged  over,  so  that  one  may 
travel  by  railway  from  Colombo  to  Quetta  in  Northern  India  without  a  break. 
The  Indian  portion  of  the  line  has  already  reached  the  island  of  Ramiseram, 
celebrated  for  its  Hindu  temple. 

The  allusions  to  the  celebrated  missionaries  Schwartz  and  Pohle,  and  Bishops 
Heber  and  Cell,  are  exceedingly  interesting  ;  and  the  reminiscences  about  former 
Governors,  even  down  to  the  time  of  the  Duke  of  Buckingham,  very  amusing 
reading.  The  chapter  on  Eurasians  brings  out  the  curious  information  that  the 
Timothy  of  St.  Paul  and  the  celebrated  Thomas  a  Becket  were  Eurasians. 

When  so  much  has  been  written  by  the  seditious  native  press  in  India  about 
the  oppressive  British  rule,  the  contrast  betwixt  the  state  of  the  natives  noir  and 
what  it  was  under  the  Hindu  Rajahs  or  Mohammedan  Viceroys,  as  depicted  by 
Mrs.  Penny,  should  prove  useful.  There  are  not  many  more  readable  books  on 
Madras  and  its  surroundings  than  Mrs.  Penny's,  and  it  will  well  repay  perusal. 

AFRICA. 

The  Baganda  at  Home.     By  C.  W.  Hattersley.     London  :  The  Religious 
Tract  Society,  1908.     Price  bs.  net. 

The  avowed  object  of  this  volume  is  to  show  what  missionary  work  can  do  by 
showing  what  it  has  already  accomplished  in  Uganda.  The  writer  is  the  Secretary 
to  the  Board  of  Education,  C.M.S.,  Uganda,  and  judging  the  work  from  his 
professional  point  of  view  it  is  satisfactory  and  interesting.  The  mission  has  not 
been  in  existence  forty  years  as  yet,  but  it  can  boast  of  over  60,000  converts  ;  and 
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instead  of  being  engaged  in  a  daily  struggle  for  life,  it  is  now  gladly  recognised  as 
a  power  for  good  in  the  land.  Its  churches,  schools,  and  hospitals  are  crowded, 
and  the  mission  is  appreciated  by  the  king  and  his  chiefs  quite  as  much  as  by  the 
common  people.  The  volume  begins  with  a  brief  description  of  Uganda  as  it  was 
in  the  dark  days  before  the  missionaries  arrived,  and  the  greater  part  is  devoted 
to  a  description  of  Uganda  as  it  now  is.  The  author  is  naturally  enthusiastic  in 
praise  of  the  country  in  which  he  works,  but  he  does  not  conceal  the  drawbacks 
and  discomforts,  chief  among  which  is  unquestionably  the  deadly  scourge  of 
"  sleeping  sickness,"  a  cure  for  which  has  not  yet  been  discovered.  Nor  does  he 
conceal  the  fact  that  the  progress  the  miss\pn  has  made,  although  satisfactory 
from  one  point  of  view,  is  but  small  in  a  territory  where  there  are  over  five 
millions  of  people.  The  book  is  abundantly  illustrated  with  photographs,  some  of 
which  are  very  good  ;  and  it  will  convey  to  those  of  our  readers  who  are  interested 
in  African  Missions  a  fairly  impartial  impression  of  the  commencement  and 
results  of  missionary  work  in  Uganda  up  to  the  present  time. 

AMERICA. 

Landeskunde  der  Reimhlik  Brasilien.     Von  Bel.  Rodolpho  von  Ihering. 
Leipzig  :  G.  J.  Goschen'sche  Verlagshandlung,  1908.     Price  80  pfenjiig. 

This  little  volume,  which  has  twelve  good  illustrations  and  a  useful  little  map, 
is  a  member  of  the  Goschen  collection  of  geographical  text-books,  a  series  which 
may  be  cordially  recommended  to  all  those  who  can  read  German.  The  books  aie 
bound  in  cloth,  and  the  price  is  astonishingly  low,  considering  their  nature  and 
get  up.  The  present  volume  gives  a  useful  general  survey  of  Brazil,  including  a 
summary  account  of  the  geology,  the  climate,  the  plants  and  animals,  native  and 
introduced.  This  general  part  is  followed  by  short  accounts  of  the  different 
states.  Throughout  references  are  given— a  most  important  feature,  which  gives 
the  book  great  additional  value,  for  it  enables  it  to  serve  at  once  as  a  com- 
pendium of  information  and  as  an  introduction  to  a  more  detailed  study  of  the 
subject. 

Through  the  Mackenzie  Basin.     By  Charles  Maix.    London  :  Simpkin 
Marshall,  Hamilton,  Kent  and  Co.,  Ltd.,  1908.     Price  8s.  net. 

This  volume  contains  an  interesting,  if  somewhat  belated,  account  of  what  is 
really  an  important  incident  in  the  history  of  Canada,  viz.  the  negotiations  and 
treaty  by  which  the  Cree,  Beaver,  Chipewyan  and  other  Indians  ceded  to  the 
Canadian  Government  the  rich  and  valuable  territory  which  we  now  call  Atha- 
basca, in  return  for  certain  reservations  of  land,  rights  of  hunting,  trapping  and 
fishing,  and  cash  payments.  The  Commissioners  for  the  execution  of  the  treaty, 
i.e.  three  Government  officials  and  their  secretaries,  started  on  their  mission  about 
the  end  of  May  1899.  Probably  the  most  important  member  of  the  Commission 
was  a  non-official,  the  Rev.  Father  Lacombe,  O.M.I.,  Vicar-General  of  St.  Albert, 
whose  unique  experience  among  the  natives  was  of  the  utmost  value  to  the 
Commissioners.  Attached  to  the  Treaty  Commission  was  a  Half -Breed  Scrip 
Commission  whose  business  it  was  to  settle  all  questions  as  to  the  rights  and 
position  of  the  half-breeds  after  the  main  business  of  settling  with  the  pure 
Indians  had  been  concluded.  The  writer  of  this  volume  was  one  of  the  secretaries 
to  this  supplementary  Commission.  The  party  left  the  railway  at  Edmonton  and 
made  their  way  by  land  and  water  to  the  Lesser  Slave  Lake,  thence  north  and  east 
by  the  Peace  River  to  Fort  Chipewyan  on  Lake  Athabasca,  and  thence  south  to 
Fort  M'Murray  and  Edmonton.      The  interest  of  the  volume  does  not  lie  in 
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descriptions  of  exciting  incidents  of  travel  or  adventure,  but  in  the  light  it  &heds 
on  the  Indians  and  half-breeds,  while  incidentally  we  have  much  interestirg  infor- 
mation about  the  scenery  and  economic  resources  of  the  tract  and  of  the  people 
who  then  inhabited  it.  The  larger  half  of  the  work  is  devoted  to  notes  on  the 
mammals  and  birds  of  Northern  Canada  by  Mr.  M'Farlane  of  Winnipeg.  The 
volume  is  well  furnished  with  photographic  illustrations  and  a  useful  map. 

To  the  To})  of  the  Continent.     By  Fredkrick  A.  Cook,  M.D.     London: 
Hodder  and  Stoughton,  1908.     Price  12s.  net. 

What  Mrs.  Bullock  Workman  and  Mr.  Douglas  Freshfield  have  done  for  the 
Himalayas,  what  Mr.  Turner  has  done  for  the  Altai  Range,  what  Sir  Martin 
Conway  has  done  for  the  Andes  and  Caucasus,  what  Messrs.  Stutfield,  Collie, 
and  Outram  have  done  for  the  Eocky  Mountains,  Dr.  Frederick  A.  Cook  in  the 
volume  now  before  us  has  done  for  Mount  M'Kinley,  the  highest  peak  in  North 
America  and  the  glory  of  Alaska  ;  and  it  will  be  conceded  that,  when  we  bracket 
the  mountaineering  feat  described  in  this  book  with  those  of  the  champion 
climbers  whose  names  we  have  just  mentioned,  we  place  it  in  the  first  rank  of 
mountaineering  exploits.  We  may  go  further  and  say  that  this  book,  gauged 
simply  as  a  literary  effort,  must  be  assigned  a  place  alongside  of  the  most  thrilling 
and  instructive  narratives  of  mountaineering  which  have  appeared  within  the 
last  decade.  The  summit  of  Mount  M'Kinley  is  20,390  feet  above  the  level  of  the 
sea,  so  in  sheer  height  it  is  considerably  lower  than  many  peaks  in  other  parts  of 
the  world,  but  its  ascent  had  difficulties  and  dangers  of  its  own,  for  an  adequate 
and  detailed  description  of  which  we  cordially  recommend  the  perusal  of  this 
book  to  our  readers.  The  story  thrills  with  interest.  First  we  have  the  narrative 
of  two  unsuccessful  attempts  to  ascend  the  mountain  in  1903,  and  then  there  is 
the  story  of  the  successful  attempt  in  1906.  What  distinguishes  this  feat  from 
the  usual  mountain-climbing  is  the  fact  that  it  was  accomplished  by  only  two 
men  without  guides.  Incidentally  we  learn  much  about  a  comparatively  unknown 
part  of  Alaska,  and  the  resources  and  possibilities  of  that  modern  Eldorado. 

But  the  main  interest  is  to  be  found  in  the  story  of  the  ascent  of  Mount  M  'Kinley , 
in  the  capacity  and  forethought  which  mapped  out  the  plan  of  operations  and  anti- 
cipated most  of  the  difficulties  and  dangers  of  the  attempt,  in  the  courage  and  bope- 
fulness  and  tenacity  of  purpose  which  were  not  disheartened  by  repeated  failures, 
in  the  moral  and  physical  strength,  combined  with  patience  and  skill  with  which 
expected  and  unexpected  difficulties  and  dangers  were  met  and  surmounted,  and  in 
the  cheerfulness  and  calmness  in  trouble  underneath  which,  however,  lay  a  dogged 
determination  to  achieve  the  object  in  view.  The  author  does  not  conceal  that, 
more  than  once,  he  and  his  brave  comrade  were  minded  to  abandon  the  attempt. 
We  give  an  extract  of  the  work  which  illustrates  this,  and  at  the  same  time  shows 
to  our  readers  the  literary  power  of  the  writer  and  his  ability  to  paint  in  words  a 
picture  which  cannot  fail  to  stir  the  imagination.  "  The  thin  blue  haze  about  us 
was  thickening  to  a  colder  blue,  ragged  outlines  of  torn  cloud  filaments  were  noted, 
crystals  of  snow  fell  as  we  rested  and  talked  of  the  chances  of  camp  or  shelter  on 
a  cloud-swept  slope  too  steep  for  a  seat.  The  blackness  of  night  was  thickening 
fast,  and  its  chill  increased  in  penetration  with  the  decrease  of  the  light.  We 
knew  that  we  could  not  descend  to  a  sheltered  spot,  for  there  was  none  within  tie 
day's  climb.  The  darkness  was  too  far  advanced,  and  we  were  too  nearly  ex- 
hausted to  risk  a  farther  ascent  into  the  unknown  dangers  above.  The  slope  upon 
which  we  had  cut  steps  and  seats  in  the  ice  was  nearly  60°,  but  the  ice  was  secure, 
the  snow  firm,  and  the  danger  from  avalanches  small.    As  a  duty  to  ourselves  and 
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our  families  we  had  no  alternative  but  to  dig  into  the  icy  side  of  the  mountain  and 
hold  on  for  the  night.  In  this  side-hill  ditch  we  fitted  ourselves  securely  with  a 
view  to  the  effects  of  slumber  movements.  For  if  we  slipped  from  the  ditch  we 
would  plunge  thousands  of  feet  through  the  clouds  to  the  smoky  depths  of  an 
Arctic  Inferno.  We  wrapped  ourselves  in  a  bundle  with  all  our  belongings, 
including  the  silk  tent,  then  lashed  the  bundle  to  the  axes,  which  were  securely 
driven  into  the  ice,  and  in  this  way  we  held  on  for  the  night.  The  fine  snow  drifted 
down  our  necks  and  into  the  cracks  of  the  dug-out,  but  we  did  not  dare  to  move 
for  fear  the  snow  would  fill  the  gap,  crowd  us  out,  and  we  would  be  left  to  hold 
on  to  the  axes  to  stay  us  from  a  death  plunge.  Avalanches  thundered  down  from 
both  sides  at  close  range.  The  night  was  very  long  and  stormy.  There  were 
frequent  rifts  in  the  clouds  through  which  we  saw  clusters  of  stars  framed  by 
silvery  films  of  vapour — beautiful  pictures  in  the  retrospect,  but  we  were  not  then 
in  a  humour  to  appreciate  the  glories  of  our  outlook.  We  were  interested  more  in 
the  break  of  day  and  in  the  chances  of  getting  to  a  place  of  greater  security.  The 
thought  of  going  to  the  top  of  the  mountain  was  dispelled  by  the  misery  of  that 
awful  night.  We  were  too  tightly  bundled  to  disagree  actively,  though  we  spent 
wakeful  hours  in  mild  argument.  We  agreed,  however,  on  two  points  ;  we  must 
hold  on,  freeze  to  the  ice  if  possible,  and  with  the  first  light  make  for  the  low 
country,  abandon  mountain-climbing,  and  take  to  a  better  life.  But  with  the 
break  of  day,  with  its  fetching  Polar  glory,  all  of  this  disheartening  note  of 
abandonment  and  danger  changed." 

We  must  add  that  many  of  the  numerous  illustrations  are  exceptionally 
good.  We  cordially  recommend  this  work  to  our  readers  as  second  to  none  in 
the  honourable  records  of  mountain  climbing. 

POLAE. 

Nationil  AnHrdic  Erpedition,  1901-1904  :  Fhi/sical  Observations.     London  : 
Royal  Society,  1908. 

This  volume  of  Discover?/ results  is  devoted  to  Tidal  observations,  Pendulum 
observations.  Earthquake  movements.  Auroral  and  Magnetic  observations.  It  is 
illustrated  with  several  diagrams,  plates,  and  charts,  and  two  maps:  among  the 
illustrations  must  be  noted  several  striking  sketches  of  auroral  effects  by  Dr.  E.  A. 
Wilson.  The  section  on  Tides  is  mainly  by  Sir  George  Darwin,  and  that  on 
Pendulum  observations  by  Mr.  L.  C.  Bernacchi  and  Dr.  C.  Chree.  Dr.  J.  Milne 
discusses  the  Seismological  observations,  while  Mr.  Bernacchi  is  responsible  for 
the  notes  on  Auroras.  The  Magnetic  work,  part  of  which  has  still  to  appear  in  a 
later  volume,  is  discussed  by  Mr.  Bernacchi,  Commander  Chetwjnd,  R.N.,  Dr. 
Chree,  and  others.  In  addition  to  the  results  of  the  Discovery  expedition  in 
these  subjects,  the  Tidal  and  Magnetic  observations  of  the  Scotia,  reprinted  from 
the  results  of  that  expedition,  are  included.  This  part  of  the  volume  includes  an 
introduction  to  the  Magnetic  observations  by  Mr.  R.  C.  Mossman,  and  we  may 
also  mention  several  views  of  Copeland  Observatory  and  a  map  of  Laurie  Island. 
This  has  been  done  by  arrangement  with  Dr.  W.  S.  Bruce  to  allow  of  the  volume 
being  as  complete  as  possible  on  the  subject  of  Antarctic  tides  and  magnetic 
observations.  While  it  is  true  that  the  Royal  Society  bore  the  cost  of  printing 
these  magnetic  and  tidal  results  of  the  Scottish  expedition,  and  the  National 
Physical  Laboratory  made  no  charge  for  working  them  up  on  condition  they 
might  be  reprinted  with  the  Discovery  results,  that  is  no  reason  why  the  editor  of 
the  present  volume  should  not  state  that  they  have  already  appeared  in  print  in 
volume  ii.  of  the  Scientific  Results  of  the  Scottish  National  Antarctic  Expedition  ; 
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moreover,  we  miss  any  word  of  acknowledgment  to  Dr.  W.  S.  Bruce  in  this 
matter. 

A  few  points  of  general  geographical  bearing  in  the  volume  may  be  noticed. 
With  regard  to  earthquake  shocks,  the  Discovery's  seismograph,  despite  the 
number  of  days  on  which  it  was  not  working,  appears  to  have  recorded  136  shocks 
in  21  months,  but  none  of  them  of  sufficient  intensity  to  have  been  felt  by  those 
on  board.  Out  of  the  136  as  many  as  73  refer  to  disturbances  which  originated 
between  New  Zealand  and  the  Discovery.  This  is  important  evidence  in  favour 
of  a  sub-oceanic  ridge  to  the  south  of  New  Zealand — a  ridge  for  whose  existence 
there  is  geologically  a  strong  probability.  A  record  of  all  auroral  displays  was 
kept  during  the  winters  of  1902  and  1903.  The  majority  of  auroras  would  seem 
to  occur  in  June  and  July,  and  they  were  almost  exclusively  confined  to  the 
western  sky,  but  on  the  whole,  though  frequent,  they  were  very  poor.  It  is 
interesting  to  note  also  that  practically  no  signs  of  auroras  were  seen  by  the  Scotia 
on  the  Atlantic  side  of  the  Pole. 

The  position  of  the  Magnetic  Pole  can  now  be  more  accurately  fixed.  The 
declination  results  give  its  probable  position  as  72°  50'  S.,  156°  20'  E.,  while  the 
inclination  results  put  it  in  72°  52'  S.,  156°  30'  E.  The  mean  of  these  closely 
approximating  results  will  give  the  probable  true  position  in  72°  51' S.,  156°  25' E. 
It  is  in  Magnetic  work  that  we  expect  the  best  results  from  the  Discovery  in  view 
of  the  great  preparations  and  sacrifices  made  on  board  for  the  sake  of  that  science. 
Without  first-rate  results  in  Magnetism  the  Discovery  could  never  have  justified 
the  expense  entailed  in  building  her.  As  far  as  published  they  are  very  satis- 
factory :  Mr.  Bernacchi  and  Lieutenant  Armitage  are  to  be  congratulated  on  the 
success  of  their  particular  department  of  the  scientific  work  of  the  Discovery. 

In  Search  of  a  Polar  Continent,  1905-1907.     By  Alfred  H.  Harrison.     With 
Illustrations  and  a  Map.     London  :  Edward  Arnold,  1908.    Price  12s.  6rf. 

net. 

The  author  of  this  volume  has  not  been  over-modest  in  selecting  his  title,  which 
would  suggest  a  volume  of  Polar  travel  of  exceptional  interest.  We  must  confess, 
however,  that  the  reverse  is  more  the  case.  Mr,  Harrison,  in  his  preface,  attempts 
to  justify  the  inclusion  of  the  most  trivial  details,  and  believes  that  "a  traveller 
tells  his  tale  best  by  telling  things  exactly  as  they  happened,"  but  after  a  perusal 
of  his  pages  we  feel  rather  wearied  with  the  daily  details  of  journey,  canqj,  and 
hunt.  Polar  travel  of  necessity  largely  consists  of  incidents  trivial  in  themselves, 
though  naturally  of  paramount  interest  to  the  explorer,  especially  when  in  after 
days  his  thoughts  hark  back  to  them.  But  in  a  volume  of  travel  the  chafl'  should 
be  carefully  sifted  and  discarded.  By  omitting  to  do  this  Mr.  Harrison  has  only 
succeeded  in  wearying  his  readers.  It  is  a  pity,  for  he  can  be  interesting  enough 
when  he  chooses,  and  has  a  vein  of  buoyant  humour  in  the  face  of  undoubted 
hardships  which  is  admirable. 

Mr.  Harrison's  explorations  lay  in  the  delta  of  the  Mackenzie  River,  which  he 
traversed  in  various  directions  from  Fort  Macpherson  to  the  sea  ;  and  in  the 
summer  of  1906  he  made  a  cruise  in  the  American  whaler  Jcannef^e  from  Herschel 
Island  to  Banks  Land.  The  volume  also  contains  an  account  of  his  journey  from 
Edmonton  via  the  Athabasca,  Slave,  and  Mackenzie  Rivers  to  his  base  on  the 
Peel  River,  Fort  Macpherson.  His  aim  was  to  attempt  to  penetrate  northward  by 
sledge  from  Banks  Land  to  find  land  which  he  believes  to  exist  around  the  Pole. 
But  in  this  hope  he  was  frustrated  by  repeated  failures  to  obtain  sufficient  supplies 
for  his  journey.       In   fact,   his   volume   is  an  almost   unbroken   record  of  his 
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eadeavours  to  obtain  sufficient  food  for  himself  and  the  Esquimaux  who  accom- 
panied him.  Owing  to  these  unforeseen  difficulties  the  book  contains  scarcely 
a  word  of  "a  search  for  a  Polar  continent."  While  admitting  that  continent  is  but 
a  relative  term,  we  do  not,  however,  understand  how  Mr.  Harrison  could  expect 
to  find  a  land  mass  in  the  Arctic  Ocean  of  size  to  justify  in  any  way  the  use  of 
that  term.  From  Banks  Land  to  Spitsbergen  is  a  distance  of  some  1500  miles, 
the  great  part  of  which  we  know  to  be  over  water,  added  to  which  we  have  proof 
of  a  deep  sea.  The  land  that  Peary  reported  in  83°  N.  in  1906  may  or  may  not 
exist  but  in  any  case  is  probably  of  small  extent.  Where  then  is  there  room  for 
this  so-called  Polar  continent  ?  The  pack  between  Banks  Land  and  Cape 
Bathnrst  is,  in  Mr.  Harrison's  opinion,  "  not  formed  by  ice-pressure,"  but  is  rather 
of  the  nature  of  floe-bergs.  These,  he  avers,  cannot  be  derived  from  the  islands 
of  the  Parry  Archipelago,  where  there  are  no  glaciers,  but  must  have  come  from 
an  unknown  land  to  the  north.  There  is  room  for  argument  as  to  the  likelihood 
of  this  in  view  of  what  we  know  of  the  currents  of  the  Beai;fort  Sea,  but  it  is 
unfortunate  that  Mr.  Harrison  did  not  make  a  closer  examination  of  the  ice  : 
from  his  photographs  of  it  we  cannot  feel  convinced  that  it  is  land  ice. 

The  work  of  the  expedition,  on  which,  by  the  way,  Mr.  Harrison  was  the  only 
white  man  most  of  the  time,  resulted  in  a  survey  of  the  eastern  part  of  the 
Mackenzie  Delta,  including  the  Esquimaux  Lakes,  and  more  detailed  surveys  of 
Herschel  Island  and  some  other  small  islands.  We  do  not  gather  that  the  author 
accomplished  any  other  scientific  work,  while  we  have  his  confession  that  he  made 
no  collections.  His  excellent  account  of  the  Kogmolik  and  Nunatama Esquimaux 
is  a  pleasing  exception  to  the  many  chapters  which  teach  little  about  the  country. 

Perhaps  the  author  has  grounds  for  saying  that  the  grand  object  of  Arctic 
travellers  is  to  reach  the  Pole.  That  aim  is  still  the  motive  force  in  most  expedi- 
tions. But  Mr.  Harrison  can  lay  claim  to  no  novel  thought  in  his  statement  "that 
the  Polar  problem  is  not  insoluble."  No  competent  judge  has  any  other  opinion, 
though  opinions  may  vary  as  to  the  best  means  of  accomplishment,  and  we 
cannot  agree  with  him  when  he  says  that  "  the  Pole  will  never  be  reached  except 
by  a  party  going  out  on  the  ice  in  October  and  travelling  during  the  whole  of  the 
winter  night."  That  certainly  seems  a  feasible  plan,  but  there  are  other  modes 
of  attack  with  an  equal  chance  of  success  at  a  greater  gain  to  science. 

GENERAL. 

From  Ban  to  Beersheba.     By  Archibald  R.  Colquhoux.     London  : 
W.  Heinemann,  1908.     Price  8s.  6d.  net. 

This  record  of  the  work  and  travel  of  the  earliest  Commissioner  of  Mashona- 
land — a  distinguished  Scotsman  sprung  from  an  ancient  Scottish  house — presents 
us  with  a  panoramic  view  of  East  and  West.  It  sheds  sjiecial  light  on  the  life 
and  in  part  on  the  formation  of  that  strange  and  mighty  growth  which,  for  want 
of  a  better  name,  we  call  the  British  Empire.  Here  we  can  only  select  one  or 
two  of  the  more  salient  points  of  view  from  which  we  are  enabled  to  look  ujjon 
the  Empire  through  the  writer's  keen  but  kindly  eyes. 

First  then  we  are  compelled  to  notice  the  narrow  intellectual  circle  which 
bounded  the  interests  of  station  life  in  India  during  the  early  sixties.  The  un- 
failing subject  of  conversation  was  "shop";  the  petty  details  of  officialism  and 
the  chances  of  individual  promotion  did  much  to  prevent  our  countrymen  from 
turning  their  high  position  to  its  full  use  and  from  trying  to  understand  the 
diflTerences  of  race  and  of  custom  that  separate  Natives  from  Natives.  Increased 
facility  of  communication  and  a  higher  standard  of  education  have  now  partly 
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changed  this,  and  the  justice  and  integrity  of  our  rule  remain  as  of  old  a  real 
source  of  strength,  but  it  is  still  true  that  one  of  our  gi-eatest  perils  in  India 
arises  from  our  mental  indolence,  our  love  of  pleasure  and  of  sport,  the  lack  of 
knowledge  of  our  fellow-subjects  and  therefore  of  the  means  of  guiding  them. 
As  we  pass,  however,  with  the  writer  from  India  to  the  more  recently  acquired 
and  fascinating  country  of  Burma  an  even  more  serious  question  forces  itself  upon 
us — how  far  has  our  advent  improved  Burmese  character  ?  If  we  have  increased 
the  efficiency,  have  we  not  diminished  the  brightness  of  life  ?  Have  we  not 
introduced  spirits  ?  Have  we  not,  so  to  speak,  caught  the  Burman  in  the  fly- 
wheel of  our  great  industrial  civilisation?  He  is  "better  off,"  but  is  he  happier? 
On  the  other  hand,  later  on  in  the  volume,  the  writer  points  out  in  a  valuable 
footnote  that  much  has  been  done  of  late  to  secure  Burma  for  the  Burmese  by 
filling  official  posts,  as  far  as  safely  may  be,  with  natives,  and  leading  the  Burmese 
to  regard  us  as  their  friends  and  protectors. 

The  account  of  the  pacification  of  Burma  leads  to  the  consideration  of  the 
suppression  of  dacoity,  rendered  more  difficult  by  the  false  economy — which  we  so 
often  pursue — of  originally  employing  insufficient  means.  At  last,  by  the  advice 
of  Lord  Roberts,  the  country  was  covered  with  posts  and  flying  columns,  punitive 
expeditions  were  abandoned  for  systematic  military  occupation,  the  population 
was  disarmed,  roads  were  pushed  on  and  Buddhist  priests  were  taken  into  co- 
operation. These  measures  were  also  advocated  by  the  author  independently. 
The  mention  of  the  influence  of  the  priests  and  the  advice  of  the  Buddhist  Arch- 
bishop inculcating  love,  mercy,  beneficence,  discrimination,  as  the  principles  of 
government,  necessarily  arouses  in  the  mind  of  the  reader  the  whole  missionary 
problem.  On  the  one  hand  there  is  the  purity  and  nobility  of  theoretical 
Buddhism,  which  would  seem  to  make  it  almost  waste  of  time  to  preach  Chris- 
tianity to  Buddhists  ;  on  the  other  hand  the  great  chasm  between  theoretical 
and  much  of  practical  Buddhism,  the  laziness,  immorality  and  corruption  so  often 
concealed  beneath  the  yellow  robe.  So  ingrained  have  these  faults  become  that 
the  spirit  of  Buddhism  would  appear  not  only  to  have  been  obscured  in  Burma, 
but  to  have  been  entirely  lost. 

Perhaps,  however,  the  greatest  interest  attaches  to  the  account  of  the  occupa- 
tion of  Matabeleland  and  Mashonaland  and  the  foundation  of  Rhodesia,  and 
to  the  estimate  of  the  "electric  personality"  of  Cecil  Rhodes.  For  the  first, 
we  must  refer  the  reader  to  Mr.  Colquhoun's  own  narrative  :  as  to  the  second  we 
would  quote  three  pregnant  sentences.  "Rhodes  was  that  curious  anomaly — a 
man  with  imagination  but  little  sentiment."  "Rhodes  was  the  first  Englishman 
of  mark  who  realised  the  important  character  of  the  Dutch  element  in  South 
Africa,  and  the  absolute  necessity  of  dealing  with  that  factor,  and  he  was  also 
one  of  the  few  Englishmen  who  have  understood  the  native  question."  "It  will 
be  found  that  Cecil  Rhodes  had  two  distinct  periods  of  political  aims,  and  that 
the  second,  with  its  Imperialist  vision  of  a  great  territory  to  the  North  which 
would  be  British  at  the  core  and  balance  the  rest  of  South  Africa,  dates  from 
about  1888." 

In  this  brief  notice  we  have  only  touched  on  those  parts  of  the  book  in 
which  the  writer  deals  from  personal  experience  with  some  of  the  problems  of 
Empire.  We  have  not  noticed  the  account  of  his  father's  part  in  the  first 
Afghan  War,  nor  the  chapters  that  bear  upon  China,  Tonquin  and  the  French, 
frhe  United  States  and  the  Negro  question,  and  Central  America.  Of  the  whole 
work  it  may  be  said  that,  while  the  stream  of  adventurous  incident  carries  us 
on,  it  makes  us  think  and  think  seriously  about  the  duties  and  responsibilities 
of  Empire.     Can  higher  praise  be  deserved  or  given? 
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We  are  glad  to  think  that  we  shall  soon  be  able  to  welcome  the  writer 
amongst  us  when  he  comes  to  lecture  in  the  capital  of  his  native  lard. 

Otdposts  of  Empire.     ("Eomance  of  Empire  Series.")    By  Johx  Lang.    London  : 
T.  C.  and  E.  C.  Jack,  1908.     Price  6s.  net. 

There  are  other  Outposts  of  Empire  than  those  dealt  with  by  Mr.  Lang,  but 
he  has  selected  some  whose  history  readily  lends  itself  to  romantic  description. 
The  naval  and  land  fights  which  resulted  in  such  places  as  Gibraltar  and  Malta, 
Jamaica  and  other  of  the  West  Indian  Islands,  being  added  as  permanent  posses- 
sions to  the  British  Crown,  are  well  calculated  to  stir  the  imagination  and  arouse 
l^ride  in  the  old  sea  dogs  of  England.  If  there  was  more  than  a  dash  of  the 
pirate  in  most  of  the  British  leaders  of  that  time,  the  story  of  their  exploits  does 
not  now  excite  the  less  interest  on  that  account.  In  the  chapters  on  Slavery  in 
the  West  Indies  Mr.  Lang  does  not  hesitate  to  express  the  opinion  that  the 
sudden  emancipation  of  the  slaves  not  only  inflicted  grievous  hardship  on  the 
owners  and  did  incalculable  injury  to  the  islands,  but  was  of  doubtful  benefit  to 
the  slaves — much  less  benefit  certainly  than  if  the  process  of  emancipation  had 
been  less  precipitate.  There  is  more  pathos  than  romance  in  the  history  of  the 
ill-fated  Darien  Scheme,  but  Mr.  Lang's  account  is  singularly  impartial  in  its 
apportionment  of  blame  as  well  as  accurate  in  its  narrative.  There  are  a  number 
of  coloured  illustrations  by  J.  E.  Skelton  which  successfully  reflect  the  spirit  of 
the  letterpress. 

Das  Wetter  und  seine  Bedentnng  fur  das  prcdtische  Leben.     Von  Carl  Kassner. 
Leipzig  :  Quelle  and  Meyer,  1908.     Price  1  mark25. 

This  volume  is  one  of  a  series  which  aims  at  rendering  the  latest  developments 
of  science  accessible  and  intelligible  to  the  educated  layman.  Volumes  have 
already  appeared  dealing  with  such  varied  subjects  as  sociology,  surgery,  techno- 
logy, biblical  criticism,  and  geography,  to  mention  only  a  few  ;  this  time  it  is 
meteorology  which  claims  our  attention.  Dr.  Kassner  divides  his  book  into  three 
parts.  In  the  first  part  he  treats  the  subject  historically,  sketching  the  weather- 
lore  of  diS'erent  races  and  peoples  from  the  very  dawn  of  history,  and  indicating 
the  parallel  growth  of  scientific  meteorology  with  astrology  and  mysticism.  This 
is,  perhaps,  the  most  interesting  part  of  the  book,  and  a  good  deal  of  amusement 
may  be  derived  from  the  chapter  on  the  weather-wisdom  of  the  peasant.  The 
author's  analysis  of  ninety-three  of  the  most  widespread  weather  "  rules "  or 
superstitions  shows  that  only  twenty  of  these  are  at  all  reliable,  while  even  of 
these  twenty  many  are  so  obvious  as  to  be  totally  unnecessary.  He  concludes 
that  on  the  whole  such  popular  rules  are  more  harmful  than  useful. 

The  second  and  major  portion  of  the  book  treats  of  modern  methods  in 
meteorology  and  of  the  preparation  and  use  of  weather-charts  ;  a  very  brief 
description  of  the  instruments  used  would  not  have  been  out  of  place  here. 

The  third  section  is  devoted  to  the  industrial  applications  of  the  subject.  The 
whole  forms  a  most  readable  book,  treating  in  a  non-technical  manner  of  a  science 
of  whose  very  existence  many  people  seem  scarcely  aware. 

The  Physics  of  Earthquake  Phenomena.  By  Cargill  Gilston  Knott,  D.Sc, 
F.R.S.E.,  etc.,  Lecturer  in  Applied  Mathematics,  University  of  Edinburgh. 
Oxford  :  Clarendon  Press,  1908.     Price  14s.  net. 

This  important  work  is  the  outcome  of  a  series  of  lectures  on  earthquakes 
given  a  few  years  ago  in  the  Ignited  Free  Church  College  in  Aberdeen.     These 
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lectures  are  probably  unique  in  having  been  the  only  systematic  course  ever 
delivered  on  the  subject  in  this  country,  and  the  author  has  done  well  to  lay  the 
result  of  his  investigations  and  study  before  a  wider  public.  The  book  does  not 
profess  to  be  a  complete  account  of  earthquake  phenomena — the  subject  being 
treated  not  as  a  branch  of  technical  geology,  but  as  belonging  to  the  wider  domain 
of  natural  philosophy,  both  experimental  and  mathematical.  From  his  student 
days,  Dr.  Knott  tells  us,  he  had  always  retained  a  strong  interest  in  many  physical 
problems  suggested  by  geological  and  geographical  facts,  and  his  interest  in  seismo- 
logical  questions  naturally  received  a  great  impetus  during  his  residence  in  Japan, 
where  from  1883  to  1891  he  was  Professor  of  Physics  in  the  University  of  Tokyo. 
It  may  be  said,  indeed,  that  it  was  during  Dr.  Knott's  stay  in  that  earthquake- 
shaken  region  that  Seismology  as  a  distinct  branch  of  science  was  in  the  making 
— under  the  inspiration  and  guidance  of  Professor  John  Milne. 

As  the  title  of  our  author's  book  implies,  there  is  not  only  description  of  the 
nature  and  effects  of  earthquakes,  but  also  an  endeavour  to  picture  the  physical 
conditions  which  determine  their  origin  and  their  transmission.  In  the  closing 
paragraph  of  his  introductory  chapter  he  states  "that  seismological  phenomena, 
dealing  as  they  do  with  changes  of  form  of  rock  under  great  stresses,  demand  for 
their  elucidation  some  acquaintance  with  the  facts  and  theories  of  elasticity." 
This  to  a  large  extent  is  the  text  of  the  discourses  which  follow.  Thus  in  Chap- 
ter II.,  on  the  immediate  and  transient  effects  of  earthquakes,  the  character  and 
significance  of  earthquake  sounds  are  considered,  and  then  the  various  forms  of 
destruction  and  havoc  which  constitute  an  earthquake  in  the  popular  sense. 
Illustrations  are  reproduced  from  JNIr.  Oldham's  memoir  on  the  Assam  shock  of 
1897.  "The  work  of  the  seismologist  begins  when  the  earthquake  ends";  and 
in  Chapter  in.  on  Seismic  Surveys  the  recognised  methods  of  determining  inten- 
sities, isoseismic  lines,  depths  of  origins,  are  taken  ujj  in  order  and  critically 
examined.  Chapter  iv.  contains  an  account  of  the  main  features  of  the  instru- 
ments which  have  been  invented  for  recording  and  approximately  measuring 
earthquake  movements.  The  historic  evolution  of  these  seismometers  and  seismo- 
graphs, especially  in  Japan  during  the  decade  1880  to  1890,  is  briefly  indicated. 
The  question  naturally  arises — to  what  extent  can  we  regard  the  records  of  seismo- 
graphs as  trustworthy  reproductions  of  the  motions  of  the  ground  ?  The  answer 
is  indicated  in  the  succeeding  chapter  on  Seismometry,  in  which  the  dynamical 
theory  of  the  horizontal  pendulum,  the  most  convenient  type  of  seismometer  so 
far  invented,  is  discussed  at  considerable  length.  Of  special  value  in  this  connec- 
tion are  Prince  Galitzin's  investigations,  which  have  never  before  been  presented 
to  English  readers.  It  is  shown  that  resonance  effects  are  unavoidable  in  pen- 
dulums, either  vertical  or  horizontal,  which  have  a  free  swing  period.  All 
seismometers  have  this  jjeriodic  property.  Hence  the  records  cannot  be  faithful 
reproductions  of  the  movements  of  the  ground.  The  periodicities  are  indicated, 
but  not  the  amplitudes  of  the  movements. 

After  a  brief  chapter  on  Earthquake  Distribution  in  space,  an  unusually  full 
discussion  is  given  of  the  evidence  of  periodicities  in  earthquake  frequency.  This 
occupies  two  chapters.  The  general  problem  is  stated  thus  :  "  In  regions  where 
shocks^  are  frequent  the  material  of  the  crust  is  in  what  might  be  called  a  seismi- 
cally  sensitive  state  ;  and  it  is  conceivable  that  under  the  influence  of  external 
periodic  forces  the  crust  may  yield  in  a  similar  periodic  raannen  ...  Of  all 
bodies  external  to  the  earth  the  sun  and  moon  alone  can  be  expected  to  produce 
any  appreciable  effect  in  virtue  of  direct  gravitational  action."  The  fundamental 
principles  of  harmonic  analysis  are  invoked,  and  statistics  from  all  parts  of  the 
shaking  earth  are  put  through  the  mathematical  mill.      Annual,  semi-annual, 
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monthly  and  semi-monthly,  and  both  solar  and  lunar  daily  periods  are 
considered.  The  conclusion  is  arrived  at  that  there  is  some  evidence  for  the 
existence  of  annual  and  perhaps  semi-annual  periodicities  in  earthquake  fre- 
quency, but  as  regards  the  other  periodicities  the  evidence  is  distinctly  con- 
flicting. 

In  order  to  prepare  the  way  for  a  scientific  discussion  of  the  propagation 
through  the  earth  of  seismic  disturbances,  Chapter  ix.  on  Elasticity  and  Chap- 
ter X.  on  Elastic  Waves  are  introduced  ;  and  in  these  a  good  deal  of  fresh 
information  regarding  the  elastic  properties  of  rocks  will  be  found.  The  early 
experiments  of  Gray  and  Milne  in  Japan  have  been  notably  added  to  in  late 
years  by  Nagaoka  and  Kusakabe  in  Japan  and  by  Adams  and  Coker  in  Canada. 
The  complicated  manner  in  which  elastic  waves  of  two  types  are  transmitted, 
reflected,  and  refracted  in  isotropic  solids  is  explained  ;  and  then  the  author 
enters  upon  a  discussion  of  what  he  himself  in  an  article  communicated  in  1899 
to  this  Magazine  called  "  The  New  Seismology."  A  comparison  of  that  article 
with  Chapters  xi.  and  xii.  of  the  present  book  will  show  how  much  advance 
has  been  made  in  these  nine  years. 

Chapter  ix.  on  Unfelt  Shakings  of  Earth  contains  an  account  of  the  continu- 
ous daily  tilting  of  the  earth's  surface  at  every  place  as  measured  by  delicate 
instruments,  also  the  oft-recurring  movements  known  as  pulsations,  and  finally 
those  well-marked  records  which  are  produced  by  the  far-travelled  tremors  of  a 
distant  earthquake.  The  characteristic  features  of  these  seismic  disturbances  are 
described — the  first  and  second  preliminary  tremors,  the  large  waves,  and  fo  on. 
The  main  facts  being  thus  laid  down,  the  succeeding  chapter  on  Seismic  Radia- 
tions opens  with  the  words  :  "Just  as  a  source  of  light  is  a  disturbance  which 
spreads  out  as  luminous  radiations  through  the  ether,  so  an  earthquake  is  the 
origin  of  seismic  radiations  through  the  body  of  the  earth."  The  remarkable 
work  done  by  Professor  John  Milne  working  through  the  Seismological  Com- 
mittee of  the  British  Association  is  strongly  emphasised  ;  while  the  various 
theories  of  the  mochis  'propagandi  associated  with  the  names  of  Milne,  Oldham, 
Nagaoka,  Omori,  Fisher,  and  others  are  explained  and  critically  examined.  The 
author's  own  views,  which  agree  in  general  lines  with  those  of  Milne  and  Oldham, 
are  fully  stated.  His  conclusions  may  be  given  in  the  following  slight  paraphras- 
ing of  his  own  words  : — 

The  observed  facts  of  seismic  radiation  may  be  co-ordinated  on  the  assump- 
tion that  the  earth  transmits  elastic  waves  with  uniform  speeds  of  propagation 
through  all  but  a  comparatively  thin  crust  of  400  miles'  thickness.  The  two 
types  of  waves,  the  compressional  and  the  distortional,  which  corstitute  the  first 
and  second  preliminary  tremors,  are  transmitted  with  speeds  which  are  about 
12  and  7  kilometres  per  second  throughout  the  interior,  but  fall  off  through  the 
thin  crust  named  to  values  6  and  345  kilometres  per  second  res-pectively  at  the 
surface.  The  large  waves  are  confined  to  the  outer  layer,  and  are  transmitted  by 
a  succession  of  internal  reflexions  from  the  upper  surface,  which  is  backed  by  air 
or  water.  The  radiations  which  constitute  the  preliminary  tremors  will  pass 
through  the  outer  layer  of  400  miles'  thickness  in  curved  lines  concave  outwards. 
Because  of  the  curving  of  the  seismic  rays  the  energy  cropping  out  at  the  surface 
will  be  distributed  unequably,  being  much  concentrated  in  the  neighbourhood  of 
the  epicentre.  The  deeper  the  origin  is  below  the  surface  the  less  unequable  will 
the  final  distribution  be.  An  earthquake  with  a  shallow  focus  will  have  its 
energy  strongly  concentrated  towards  the  surface  regions  immediately  in  the 
vicinity  of  the  epicentre  ;  while  the  energy  associated  with  a  deeper  focus  will 
be  less  unequably  distributed  over  the  whole  surface.     The  latter  will  be  regis- 
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tered  all  the  world  over  as  a  world-shaking  earthquake,  while  the  former,  although 
not  necessarily  less  energetic,  may  appear  much  more  limited  in  its  range  of 
action  over  the  surface. 

The  book  concludes  with  a  chapter  on  miscellaneous  relations,  such  as  sub- 
oceanic  changes,  breaking  of  cables,  shiftings  of  the  earth's  axis,  and  the  wide 
speculative  question  of  the  evolution  of  the  earth. 

Enough  has  now  been  said  to  show  the  general  nature  and  range  of  Dr.  Knott's 
discussion,  which  will  appeal  not  only  to  physicists  but  to  geologists  and  geo- 
graphers. Needless  to  say,  the  work  is  written  with  all  the  clearness  and  pre- 
cision which  we  naturally  expect  from  so  able  and  accomplished  a  physicist, 
who  may  be  congratulated  on  having  produced  a  very  instructive  and  suggestive 
book. 
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THE  DANISH  NORTH-EAST  GREENLAND  EXPEDITION.^ 

(With  Map  and  Illustrations.) 

By  Lieutenant  A.  Trolle,  R.D.N. 

It  is  a  great  liouour  to  me  to  be  allowed  to  give  a  report  of  the  Danish 
North  East  Greenland  Expedition  before  a  Society  which  numbers  among 
its  members  so  many  distinguished  geographers.  By  his  tragic  death  our 
leader,  Mylius  Erichsen,  who  first  conceived  the  plan  of  this  expedition, 
has  been  prevented  from  seeing  the  realisation  of  his  great  idea,  as  vrell 
as  from  describing  himself  the  way  in  which  it  was  accomj^lished. 

;.The  object  of  the  expedition  was  to  explore  the  last  of  the  hitherto 
unexplored  parts  of  Greenland.  The  whole  of  the  west  coast  from  78° 
N.  lat.  to  Cape  Farewell  is,  as  is  well  known,  under  the  administration  of 
Denmark.  On  the  east  coast  there  is  a  Danish  colony  at  Angniasalik, 
while  great  parts  of  £he  coast  had  been  mapped  out  by  Captains  Holm, 
Garde,  Ryder,  and  Amdrup.  The  stretch  from  72°  to  77°  N.  lat.  had 
been  explored,  chiefly  by  Claveriiig  and  Sabine,  by  the  Germania  Expedi- 
tion, by  the  whaler  Scoresby,  and  the  Swedish  explorer  Nathorst.  From 
77°  N.  lat.  and  farther  north  the  country,  however,  was  practically 
unexplond,  though  the  Duke  of  Orleans,  on  the  Belgica  in  1905,  had 
gnnft  as  far  as  78|°  N.  lat.,  and  from  his  ship  had  seen  part  of  the  outer 
islands. 

The  north-west  had  chiefly  been  explored  by  British  and  American 
explorers,  and  the  chief  merit  of  the  Danmarlc  Expedition  is  that  it  has 
now  supplemented  what  was  still  wanting  in  our  knowledge  of  the  out- 
lines of  Greenland,  by  exploring  the  whole  of  the  north-east  coast,  a 
newly  explored  coastline  of  a  length  of  about  two  thousand  miles. 

1  An  address  delivered  before  the  Society  in  Edinburgh  on  December  10, 1908. 
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The  expedition  consisted  of  twenty-eight  members,  and  a  charac- 
teristic feature  of  its  organisation  was  the  unusually  large  scientific  staS 
and  the  proportionately  small  crew,  in  the  proper  sense  of  the  word. 
Thus  there  were  six  cartographers  (under  Captain  Koch,  K.D.I. ),  two 
meteorologists,  two  zoologists,  one  botanist,  one   geologist,  one  hydro- 
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grapher,  one  ethnologist,  one  physician,  and  two  painters,  besides  one 
ice-master,  two  mates  (both  of  whom  belonged  to  the  cartographers' 
staff),  two  engineers,  two  stokers,  three  Eskimo,  and  only  three  sailors. 

The  scientific  staff,  however,  had  agreed  to  do  the  common  ship's 
work  besides  their  own  special  work,  and,  upon  the  whole,  this  arrange- 
ment worked  satisfactorily. 

The  expedition  left  Copenhagen  on  a  beautiful  summer's  day  in  June 
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1906.  After  having  stopped  first  at  the  Faroes,  later  at  Eskefjord,  in 
Iceland,  to  take  coal  and  additional  stores  on  board,  we  headed  directly 
for  our  destination,  and  in  constant  fogs  passed  Jan  Mayen. 

At  last  we  were  confronting  the  question  of  most  vital  importance 
to  the  success  of  the  expedition :  should  we  succeed  in  penetrating  the 
pack-ice  dividing  us  from  Greenland  ;  and,  if  we  did,  how  far  north 
should  we  then  be  able  to  go  1  According  to  all  former  experience,  the 
best  place  for  pressing  through  the  ice  to  the  east  coast  of  Greenland 
was  somewhere  near  74°  N.  lat.  For  the  Danmark,  the  ship  of  the 
expedition,  this  point,  however,  was  not  northerly  enough — our  desti- 
nation was  Cape  Bismarck — for  which  reason  I  thought  it  safer  to  steer 
north  in  the  open  water  outside  the  ice,  and  then  bear  right  across 
through  the  ice  to  our  destination.  Everything  considered,  this  seemed 
to  answer  our  purpose  better  than  trying  to  penetrate  north  along  the 
coast,  where  the  water  is  usually  passable,  but  might  very  well  here  and 
there  be  blocked  up  with  ice. 

On  July  31  we  saw  our  first  ice,  passing  along  the  outer  rim  of 
some  small  hummocks,  and  on  the  next  day  we  were  at  the  border  of 
the  heavy  pack-ice,  as  well  as  at  the  edge  of  the  continental  shelf.  We 
knew  this  because  our  sounding-lead,  which  had  just  shown  a  depth  of 
1300  metres,  now  only  showed  165.  This  seems  to  indicate  that  the 
chief  branch  of  the  south-going  polar  current  runs  across  the  shoals 
which  are  found  everywhere  outside  the  east  coast  of  Greenland,  but 
gradually  lessens  in  strength  over  the  deep  sea. 

The  prospects  of  our  penetrating  west  were  not  very  bright.  The 
ice-master  declared  that  the  ice  was  uncommonly  heavy.  Everywhere 
we  had  heavy  icefloes,  several  metres  deep  and  here  and  there  piled  on 
top  of  one  another,  and  never  one  drop  of  water.  For  a  couple  of  days 
and  nights  I  now  sailed  along,  unable  to  get  in.  Finnlly  I  saw  an  0})en 
lane  in  the  ice.  I  immediately  gave  orders  to  go  in,  and  had  some  very 
difficult  manoeuvring,  pushing  in  between  floes  of  ice  the  size  of  which 
I  was  sometimes  hardly  able  to  realise,  even  from  the  look-out  station  in 
the  crow's-nest,  and  along  lanes  which  were  only  just  wide  enough  to 
allow  the  ship  to  pass. 

In  the  beginning  we  lost  much  time  in  fruitless  efl"orts  wlien  we  had 
stuck  in  the  ice.  We  pushed  and  shoved  with  long  poles,  but  we  soon 
realised  the  futility  of  these  eff"orts,  and  learned  to  wait  patiently  for  a 
change.  Changes  in  the  ice  very  often  took  place  with  the  changing 
of  the  tide,  and  it  is  likely  that  the  waves  of  the  tide  are  apt  to 
influence  the  relative  position  of  the  ice-floes.  Thus  we  fought  our 
way  through  the  ice,  one  day,  in  spite  of  continuous  efforts,  only  advanc- 
ing a  mile  or  two,  tlie  next  day  perhaps  proceeding  ten  to  fifteen  miles. 
Twice  we  were  surrounded  by  the  ice  for  a  period  of  tliiity-six  hours, 
and  in  the  beginning  it  looked  dangerous  enough,  but  the  conditions 
soon  became  better,  and  we  got  through.  Our  excellent  Norwegian  ice- 
master,  the  experienced  Captain  Ring,  here  stood  us  in  good  stead. 

One  day  we  had  all  left  the  ship  to  try  our  boats  and  equipment. 
By  some  mistake  the  door  of  the  cabin  had  been  left  open,  and  the 
consequences  were  dreadful.     All  our  hundred  dogs  had  rushed  into  the 
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saloon  and  the  galley,  and  when  we  returned  we  were  met  by  a  scene  of 
the  wildest  disorder.  Although  the  grate  in  the  galley  had  been  burn- 
ing hot,  the  dogs  had  jumped  on  to  it  and  had  devoured  everything 
they  could  find — soup,  meat,  and  gravy.  Most  of  them  had  already 
finished  their  meal,  and  were  now  making  themselves  comfortable  in 
the  different  cabins,  where  they  lay  licking  their  chops,  one  of  them 
even  sleeping  peacefully.  Of  course,  they  had  a  sound  beating,  and 
were  turned  out  of  their  new-found  Paradise,  while  we  stood  there  with- 
out our  dinner,  but  richer  in  experience.  We  had  learned  to  take  care  to 
close  the  doors  whenever  we  left  the  ship. 

On  August  13 — we  had  taken  thirteen  days  for  one  hundred  and 


The  artist,  Berthelsen,  painting  the  Danmark  in  harbour. 


fourteen  miles — we  reached  land.  It  was  the  most  beautiful  sunshine, 
and  there,  at  last,  we  were  sailing  in  the  so-called  sliore-water,  where 
the  ice  was  very  loose.  The  sea  was  like  a  mirror,  refl-cting  the  long 
Koldewey  island,  with  the  dazzling  whiteness  of  the  inland  ice  showing 
glitteriny  from  behind  the  bastion-like  rocks. 

Mylius  Erichsen  and  some  of  the  natur;ilists  went  ashore  and  built 
a  cairn,  wlieie  they  unfurled  the  Dani&h  colours.  We  had  reached  as 
far  north  as  we  had  ever  dared  to  hope,  but  Ave  tiled  to  go  still  further 
in  the  shore-water.  At  Isle  de  France  (77|°  N.  lat.)  we  were  stopped 
by  impenetrable  pack-ice,  and  had  to  go  back,  afier  having  landed 
Captain  Koch  and  several  other  of  the  cartographers,  together  with 
some  big  caches  of  provisions,  at  the  most  northerly  point  of  the  con- 
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tinent.  The  harbour  place  which  we  chose  was  oue  we  had  previously 
found  inside  the  outer  range  of  ice,  and  thus  protected  against  the  heavy 
pressure  of  the  pack.  We  anchored  the  Danmark,  the  bow  pointing 
southward,  and  fixed  hawsers  from  the  stern  to  the  shore.  After  that 
we  built  some  houses  ashore,  in  which  the  various  branches  of  scientific 
research  were  to  be  carried  on,  and  the  latter  commenced. 

Most  of  the  men  were  only  on  board  during  the  intervals  between 
the  sledge  trips.  Even  during  the  dark  season  the  sledges  were  sent 
out,  and  when  we  had  no  more  dogs  the  men  pulled  the  sledges  them- 
selves. Yet  I  dare  say  that  we  should  never  have  reached  our  final  goal 
without  our  excellent  Greenland  dogs.  These  dogs  were  almost  as  dear 
to  us  as  our  comrades,  and  we  had  a  name  for  each  of  them.  In  the 
beginning  we  had  a  hundred,  but  their  number  was  by  and  by  greatly 
increased  by  numerous  puppies.  Thus  one  day  a  single  dog  presented 
us  with  a  litter  of  seven  young  ones.  For  a  moment  we  hardly  knew 
how  to  find  names  for  all  this  wealth  of  puppies,  but  then  one  of  the 
sailors  offered  the  really  brilliant  suggestion  that  we  should  name  them 
Sunday,  Monday,  etc.  These  dogs  required  a  good  deal  of  food,  150  lbs. 
a  day.  A  sledge  team  consisted  of  eight  to  nine  dogs,  and  the  dogs 
were  harnessed  Eskimo  fashion  in  front  of  sledges  of  the  common  Eskimo 
type. 

By  the  autumn  of  1906  dep6ts  had  been  established  along  the  coast 
up  to  78|''  N.  lat.  The  ice  was  smooth,  and  the  trips  were  quickly 
finished.  As  mentioned  above,  we  also  made  several  trips  during  the 
dark  season,  one  to  the  depot  at  Shannon  and  Bass  rock  and  to  Pendulum 
island,  and  in  February  depots  were  established  farther  north. 

On  March  28,  1907,  ten  sledges  left  the  ship  bound  for  the  long  trip. 
They  travelled  northward  over  Jokel  bay,  where  the  ice  was  very 
difficult  to  pass.  The  usual  fjord  ice  was  so  far  passable  enough,  but 
here  they  had  to  do  with  the  inland  ice,  running  directly  into  the  sea, 
and  everywhere  there  were  cracks  and  hummocks,  which  they  had  to 
help  the  sledges  over.  Having  passed  Lambert  Land,  they  were,  how- 
ever, again  on  the  fjord  ice.  In  this  place  they  met  several  bears — 
mothers  with  their  cubs. 

At  Malemuk  mountain  the  sledges  had  to  stop  for  one  night, 
waiting  for  the  new  ice  to  form.  This  beautiful  mountain  presents  an 
almost  perpendicular  front  to  the  sea,  while  the  strong  currents  in  the 
sea  frequently  cause  open  water. 

Here  Bistrup  and  Ring  went  back  to  the  ship.  A  few  days  after- 
wards Thostrup  (second  mate)  and  Wegener,  the  meteorologist,  took 
their  leave,  having  to  map  the  coast  between  there  and  the  harbour  of 
the  Danmark.  The  first  division,  consisting  of  Mylius  Erichsen,  Hagen, 
and  Bronlund  ;  and  the  second  division,  consisting  of  Koch,  Berthelsen, 
and  Tobias,  continued  their  northerly  course.  Contrary  to  expectation, 
the  coast  kept  on  bending  eastward,  which,  of  course,  greatly  increased 
the  distance,  and  provisions  began  to  grow  scarce.  They  took  counsel, 
and  agreed  that  they  would  rather  risk  their  lives  endeavouring  to  reach 
their  destination  than  return. 

The  dep6ts  had  to  be  made  very  small,  and  thus  at  last  they  reached 
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a  place  where  the  coast  began  to  bend  westward.  The  second  division 
went  north  to  Peary  Land,  while  the  first  division  went  west  into 
Peary  channel.  They  followed  the  coast  of  this  channel,  thus  coming 
into  the  big  Danmark  fjord,  which  was  nearly  80  miles  deep,  all  the 
time  believing,  as  in  fact  they  had  reason  to  believe,  that  they  were  in 
a  channel  leading  up  to  Cape  Glacier.  At  last  they  discovered  their 
mistake,  and  had  to  go  out  again.  They  got  some  musk-oxen,  but  far 
up  in  the  mountains,  from  where  it  was  imi>ossible  to  transport  them 
down  to  the  camp. 

The   second  division  was  luckier.     They  too  got  musk-oxen,  but 
quite  close  to  the  tents,  the  musk-oxen  standing  in  their  usual  battle 


The  river  at  Danmark  Harbour. 


array  with  the  calves  in  the  middle.  This  lucky  incident  probably 
saved  the  lives  of  Koch  and  his  companions,  for  at  that  period  their 
dogs  had  been  quite  worn  out  with  hunger,  and  had  hardly  been  able  to 
pull  the  sledges.  Tliey  passed  Peary's  cairn  and  continued  as  far  as 
Cape  Bridgenian,  the  northernmost  terminus  of  Peary  Laud  (83|°  N.  lat.), 
where  they  built  a  cairn  and  unfurled  the  Danish  colours.  While  on 
their  way  home  six  of  Berthelsen's  dogs  had  gone  in  pursuit  of  a  musk- 
ox.  They  did  not  return,  and  Berthelsen  went  out  to  look  for  them. 
He  could  follow  their  tracks  till  the  edge  of  a  precijiice  1500  feet  deep. 
But  there  they  disappeared,  and  there  was  no  doubt  that  dogs  and 
musk-ox  alike  must  have  tumbled  down  the  precipice  when  coming  at 
furious  speed.     That  they  could  not  have  survived  the  fall  seemed  equally 
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cei'tain,  and  Berthelsen  returned  to  the  tent  troubled  and  anxious  in  his 
mind.  Great  was  his  joy  and  surprise  when  next  morning  the  best  of 
the  missing  sledge-dogs  turned  up  at  the  tent,  looking  quite  fat  and 
Avell  content.  Strange  though  it  may  sound,  the  dog  had  survived  his 
terrible  fall,  falling  probably  upon  one  of  the  others,  and,  recovering  his 
senses  by  and  by,  he  had  made  up  his  mind  that  he  might  as  Avell  profit 
by  the  splendid  meal  spread  out  before  him,  whereupon  he  had  eaten 
the  musk-ox,  and  possibly  some  of  his  dead  comrades.  His  return  was 
of  great  value  to  the  little  party  of  explorers,  for  he  alone  was  worth 
the  five  other  dogs. 

On  May  28  they  met  the  first  division  at  Cape  Rigsdagen,  in  the 
mouth  of  the  Danmark  fjord.  But  as  Mylius  Erichsen  wanted  to  con- 
tinue for  a  couple  of  days  more  in  order  to  explore  the  still  unexplored 
land  to  the  westward  up  to  Cape  Glacier,  they  soon  parted  once  more, 
and  Koch,  with  his  companions,  hastened  back  to  the  ship.  On  their 
way  home  they  had  several  difficult  passages,  owing  to  the  large  amount 
of  open  water  along  the  coast.  Thus  they  had  to  pass  Malemuk 
mountain  on  a  very  narrow  glacier,  slanting  almost  perpendicularly  to 
the  open  water.  They  arrived  at  the  harbour  of  the  Danmark  on 
June  24,  the  same  day  when  the  rivers  began  to  run. 

Summer  had  come,  and  though  I  began  to  feel  anxious  because 
Mylius  Erichsen  and  his  companions  had  not  returned,  I  could  do 
nothing  to  help  them.  As  is  well  known,  travelling  during  the  summer 
time  is  quite  out  of  the  question  in  a  country  like  Greenland.  On  land 
the  snow  has  melted  away,  in  every  groove  a  river  is  flowing,  and  at 
sea  the  ice  is  lying  still,  though  it  is  broken  up  in  cracks  and  crannies, 
so  that  progress  by  boat  and  sledge  is  equally  impossible.  However,  as 
soon  as  the  autumn  ice  began  to  form,  Thostrup,  the  second  mate,  was 
sent  out  with  six  sledges  to  rescue  Mylius  Erichsen  and  his  two  com- 
panions. The  sledges  broke  through  the  thin  ice,  and  men  and  dogs 
narrowly  escaped  being  drowned. 

At  Jokel  bay  they  had  a  very  difficult  passage  on  the  inland  ice, 
where  the  cracks  were  not  yet  covered  with  snow.  Several  of  the  dogs 
fell  down  to  the  bottom  of  these  cracks,  two  or  three  hundred  feet  deep, 
where  their  drivers  tried  to  shoot  them,  but  did  not  always  succeed. 

At  last  Thostrup  reached  Malemuk  mountain,  but  even  this  time  he 
found  open  water  close  in,  and  had  to  return  without  having  seen 
anything  of  the  missing  men.  We  were  very  sad  at  the  time  that  the 
rescue  party  had  not  been  able  to  penetrate  further,  but  afterwards 
we  had  only  reason  to  be  glad,  considering  that  Mylius  Erichsen  and  his 
companions  had  mounted  the  inland  ice  on  the  very  same  day  when 
the  rescue  sledges  had  returned,  and  that  they  would  thus  never  have 
reached  him,  but  perhaps  only  have  perished  themselves  in  their  vain 
efforts. 

In  November,  after  the  sun  had  left  us,  the  sledges  were  back,  but 
the  dogs  were  so  feeble  that  three  of  them  died  of  sheer  exhaustion. 
Still  Thostrup  made  another  splendid  trip  with  them  in  order  to  get 
some  dogs'  food  which  we  had  left  at  the  Shannon  depot.  He  was 
absent  for  about  two  months,  travelling  in  the  heart  of  the  winter,  in 
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bad  weather,  with  only  the  moon  and  stars  to  help  him  to  find  his  way 
through  the  hummocky  ice.  He  succeeded  in  getting  the  dogs'  food,  but 
being  delayed  by  the  bad  weather  he  was  obliged  to  use  most  of  it 
himself,  so  that  on  his  return  I  had  nevertheless  to  shoot  most  of  our 
dogs,  as  we  had  no  more  food  to  give  them.  I  only  kept  twenty-eight 
alive  for  the  last  effort  to  find  our  three  lost  comrades. 

On  March  10,  1908,  Koch  and  Tobias  left  the  ship,  bound  on  that 
errand.  A  few  days  afterwards  they  found  Bionlund's  body  at  the 
depot  of  Lambert  Land.  I  shall  later  on  return  to  this  tragedy,  which 
made  so  deep  an  impression  upon  all  our  minds. 

Apart  from  the  trips  mentioned  we  made  many  others,  as  you  will 


Lake  near  Danmark  Harbour. 


understand  when  I  tell  you  that  the  total  number  of  trips  amounted 
to  about  two  hundred.  The  sledges,  drawn  by  men,  were  sent  into  the 
interior  of  the  country  to  the  fjords  and  lakes  and  on  to  the  inland 
ice,  where  the  going  was  particularly  hard,  owing  to  the  roughness 
of  the  ice.     Its  border  was  in  some  places  quite  impassable. 

During  the  summer  we  had  two  motor-boats,  very  handy  for  the 
trips  in  the  interior  fjords,  Avhere  the  ice  generally  melts  away  in 
August.  They  stood  us  in  particularly  good  stead  when  we  were  hunt- 
ing walruses.  The  average  weight  of  a  walrus  was  up  to  2000  lbs.,  and 
we  killed  them  by  means  of  harpoons.  Of  other  means  of  locomotion 
we  had  an  automobile,  but  its  motor  was  so  feeble  that  it  was  of  no 
great  help  to  us.     It  was  only  used  once  on  the  smooth  autumn  ice  of 
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1907  to  draw  in  some  building  material  for  a  meteorological  station 
some  40  miles  from  the  ship,  but  on  its  return  it  stuck  in  the  snow,  and 
there  it  still  stands. 

I  avoid  referring  otherwise  than  in  the  most  general  terms  to  the 
results  of  the  scientific  work  carried  out  by  the  specialist  investigators, 
for  these  will  be  published  later.  But  I  may  say  now  that  the  results 
are  important.  My  object  to-night  is  only  to  give  you  an  idea  of  the 
land  and  of  nature.  The  land  of  King  Frederick  viii.  is  a  beauti- 
ful mountainous  country,  in  many  places  very  much  like  Norway — the 
same  picturesque  valleys,  the  same  deep  fjords,  with  steep  mountains,  as 
high  as  2000  feet  on  both  sides,  which  have  inspired  our  two  painters, 
Friis  and  Berthelsen,  and  numerous  islets  and  rocks  intersected  with 
sounds.  Everywhere  there  were  traces  of  glaciers  from  the  ice  period, 
but  still  earlier  the  country  must  have  had  a  milder  climate.  The 
geologist,  Jarner,  found  impressions  of  animals  and  plants  from  this 
period  in  the  sandstone  of  Malemuk  mountain,  on  Koldeway  island,  and 
at  Hochstetter  foreland,  and  brought  a  fine  collection  home. 

This  country  is  not  very  wide.  On  77°  lat.  you  reach  the  bottom  of 
the  interior  fjords  about  40  to  60  miles  from  the  coast,  and  here  there  is 
generally  a  glacier  coming  down  from  the  inland  ice. 

Farther  north,  at  Jokel  bay,  however,  the  inland  ice  goes  directly 
into  the  sea,  and  the  coastline  here  consists  of  two  ranges  of  islets.  At 
Malemuk  mountain  there  is  some  more  free  land,  but  it  is  narrower, 
and  becomes  lower  and  lower,  until  it  finally  disappears,  and  the 
inland  ice  again  goes  straight  into  the  sea.  Danmark  fjord  is  a  big 
mountainous  fjord,  80  miles  deep.  Peary  Land  is  not  covered  with 
inland  ice  ;  its  southern  coast  is  very  low,  and  in  the  interior  there  aie 
mountains  to  a  height  of  2000  feet.  All  this  coastline  up  to  Cape 
Bridgeman  and  most  of  the  edge  of  the  inland  ice  has  been  mapped 
by  the  cartographer's  staff,  under  Captain  Koch,  by  theodolite  measure- 
ments in  a  very  exact  manner.  The  land  in  the  neighbourhood  of 
Danmark  harbour  has  been  mapped  topographically,  and  the  triangula- 
tion  here  is  connected  with  the  German  triangulation  in  1870. 

The  most  interesting  geographical  feature  is  the  big  peninsula  going 
eastward  to  12°  W.  long.,  so  that  the  outlet  of  the  great  Polar  basin 
between  Greenland  and  Spitzbergen  thus  becomes  rather  narrow.  In 
this  connection  I  shall  just  mention  that  Dr.  Nansen,  on  account  of  his 
hydrographical  observations  in  the  Polar  sea,  supposed  the  existence  of 
a  suboceanic  ridge  between  Greenland  and  Spitzbergen,  and  as  the  coast 
of  Greenland  here  is  quite  flat,  the  probability  is  that  such  a  ridge 
really  exists. 

The  frontier  of  the  inland  ice  is  in  some  places  quite  steep,  in  other 
places  you  might  have  mounted  the  inland  ice  without  knowing  it. 
The  glaciers  are  few  and  do  not  give  rise  to  many  bergs ;  still  the  fjords 
are  sometimes  quite  filled  up  with  icebergs  stranded  on  barriers  in  the 
mouths  of  the  fjords. 

In  the  interior,  about  40  miles  from  the  edge  of  the  inland  ice,  we 
found  and  mapped  out  some  islands,  nunalands,  quite  surrounded  by  the 
inland  ice.     Strange  though  it  may  sound,  we  here  saw  flowers  and  tracks 
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of  foxes;  also  in  some  places  coal.  During  the  winter  the  land  was  covered 
with  snow,  with  only  here  and  there  some  bare  wind-swept  spots.  In  the 
spring  this  snow  partly  evaporated,  even  with  a  temperature  of  20°  F. 
Then  the  water  began  to  melt  in  the  ravines,  and  running  under  the 
glaciers,  it  formed  the  most  fantastic  ice-grottoes,  where  the  light  Avas 
broken  into  all  colours  through  the  crystal-like  icicles. 

The  change  into  summer  was  quite  sudden.  Gradually  the  tem- 
perature of  the  snow  rose  to  zero,  and  then  in  one  day  it  all  melted. 
The  rivers  were  rushing  along,  flowers  were  budding  forth,  and  in  the 
air  the  butterflies  were  fluttering.  It  was  a  lovely  time,  bringing  hard 
work    for    the    botanist    Lundager    and    the    zoologists    Manniche   and 
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Johanseri.  The  birds  nearly  all  came  on  the  same  day,  most  of  them 
even  at  the  same  hour.  One  day  we  had  only  had  the  ordinary 
ptarmigan  and  the  raven  ;  the  next  we  had  the  sanderling,  the  ring- 
plover,  the  goose,  the  eider  duck,  and  many  others.  Young  sanderlings, 
Icelandic  ring-plovers,  and  Sabine  gulls  have  been  found  by  Mr. 
Manniche,  our  indefatigable  ornithologist,  and  fine  specimens  have  been 
brought  home.  We  believed  that  none  of  these  had  ever  been  found 
before,  but  I  have  been  told  that  young  sanderlings  were  found  in 
Spitzbergen  at  the  same  time  as  that  when  we  got  them. 

Of  bigger  animals  we  found  bears,  musk-oxen,  and  wolves  ;  foxes  on 
land,  and  walruses  and  seals  at  sea.  Bears  are  rather  plentiful ;  we 
shot  ninety  in  all,  but  musk-oxen  and  wolves  are  scarce.  The  five 
wolves  we  got  were,  I  believe,  all  that  were  there.     They   were    very 
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meagre,  and  looked  as  if  they  had  had  nothing  to  eat  for  a  long  time. 
The  snow-hares,  which  we  found  in  great  numbers,  were  very  tame  in 
April  and  May,  and  we  could  then  go  quite  close  to  them.  In  the  sea, 
the  lakes,  and  the  rivers  animal  life  was  not  abundant.  Some  polar 
cod  and  a  few  inferior  animals  were  usually  the  results  of  our  net- 
fishing.     In  one  of  the  lakes,  however,  salmon  was  plentiful. 

Especially  in  the  autumn  we  had  the  most  beautiful  Fata  Morgana, 
with  castles  and  ships  high  up  in  the  clear  air,  while  the  outlines  of 
the  coast  were  also  quite  changed.  The  explanation  of  this  is  the 
great  difference  in  temperature  between  the  air  and  the  new  ice,  which 


Breakiug  down  the  snow-wall  round  the  Danmark. 


has  still  the  temperature  of  the  water.  Our  meteorologist,  Mr.  Wegener, 
studied  these  phenomena  with  great  skill,  and  moreover  carried  out  the 
magnetic  and  electrical  observations. 

In  the  beginning  of  November  the  sun  left  us  for  good,  the  red 
coloui's  of  the  southern  sky  grew  fainter  and  fainter,  while  from  the 
north  darkness  spread  all  along  the  sky.  The  temperature  went  down, 
in  February  and  March  it  was  as  low  as  —  58°  F.,  but  at  periods 
it  would  again  rise  to  32°  and  even  to  34°.  Mr.  Wegener  sent 
up  his  kites  and  balloons  throughout  the  whole  v  inter,  and  the  instru- 
ments often  registered  a  much  higher  temperature  in  the  upper  strata 
of  the  air. 

As  a  rule,  the  weather  was  calm  and  clear,  but  when  the  barometer 
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sank,  the  temperature  rose,  and  the  sky  became  overcast,  we  all  sought 
shelter,  for  then  we  knew  that  a  storm  was  coming,  drifting  the  snow  high 
above  the  mastheads,  and  generally  lasting  for  two  or  three  days. 

^Ye  spent  two  years  in  Greenland,  and  the  two  years  the  weather 
was  quite  different.  (The  winter  of  1906-7  was  cold  and  calm,  the 
winter  of  1907-8  milder  and  more  windy.  The  ice  in  the  first  winter 
grew  6  feet  thick  and  broke  up  very  late,  in  the  second  it  was  only 
4  feet  thick.)  In  the  middle  of  February  the  sun  came  back,  and  May 
and  June  formed  a  period  of  fogs  and  light  sea-breezes.  Otherwise, 
the  wind  was  constantly  from  the  north-west,  this  being  the  result  of 
the  high  pressure  of  air  which  is  found  over  the  inland  ice.  The  climate 
was  very  healthy,  and  we  had  no  diseases  at  all.  The  only  time  our 
physician,  Dr.  Lindhart,  acted  in  his  oflScial  capacity  was  once  when 
we  had  been  poisoned  by  a  bear's  liver. 

We  found  no  living  Eskimo,  but  everywhere  along  the  coast  up  to 
the  Danmark  fjord  we  found  their  tent-stones,  their  meat  caches,  and  in 
some  places  even  winter  dwellings.  From  the  kayaks  and  umyaks  we 
knew  that  they  had  hunted  the  same  animals  which  we  found  there, 
and  also  whales  and  reindeer  which  Ave  did  not  find.  Our  ethnologist 
Thostrup  made  a  very  interesting  collection  of  their  various  tools,  etc. 

Outside  the  coast  the  pack-ice  was  moving  southward  with  the 
polar  current,  and  we  mapped  out  the  border  of  this  pack-ice,  which 
showed  that  the  current  is  everywhere  following  the  line  of  the  outer 
islands  and  rocks,  while  in  the  waters  inside  this  line  pack-ice  is  rarely 
found.  It  was  rather  an  interesting  fact  that  we  found  great  lanes  in 
the  ice  from  80°  to  82°  N.  lat.  At  Malemuk  mountain  we  found  open 
water  every  time,  in  April,  June,  and  November,  the  cause  of  which 
must,  I  suppose,  be  the  current. 

The  waters  in  the  fjords  were  mixed-up  polar  and  gulf  water,  the 
gulf  water  probably  running  in  along  the  supposed  Greenland-Spitzbergen 
ridge  and  going  southward  with  the  polar  current. 

I  had  my  instruments  on  a  sledge,  and  by  making  holes  in  the  ice 
I  was  able  to  carry  on  investigations  even  in  a  temperature  of  —  2°  F. 
In  a  big  fresh-water  lake  I  found  salt  water,  smelling  of  hydrogen 
sulphide,  at  the  bottom.  The  lake  must  formerly  have  been  a  fjord, 
but  the  land  has  risen  so  that  the  fjord  became  a  lake.  The 
geological  conditions,  as  well  as  the  fact  that  we  found  the  carcase 
of  a  big  whale  at  the  border  of  this  lake,  seem  to  strengthen  this  theory. 
The  tides  were  not  very  strong  ;  the  ordinary  difference  between  high 
and  low  water  was  5  feet.  I  studied  the  movement  of  the  tidal  wave  and 
found  that  all  the  water  from  the  surface  to  the  bottom  is  in  movement. 

Before  I  conclude  I  will  just  tell  you  the  sad  story  of  the  last  voyage 
of  Mylius  Erichsen,  Hagen,  and  Bronlund.  As  mentioned  above,  they 
parted  with  Koch  on  May  28  at  Peary  Land.  Mylius  Erichsen  and  his 
companions  continued  in  a  westerly  direction,  but  got  into  a  new  fjord. 
Their  return  was  thus  delayed  until  the  arrival  of  summer  made  it 
utterly  impossible.  They  made  an  attempt  to  force  their  way  through, 
but  the  sledges  refused  to  move  in  the  soft  snow,  so  that  they  had 
to  give  it  up. 
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They  remained  at  Danmaik  fjord,  but  their  good  fortune  had  quite 
deserted  them,  and  they  found  no  musk-oxen,  only  a  few  hares  and 
geese.  And  what  was  worst  of  all,  they  could  not  get  away,  but  were 
confined  to  a  very  small  district  for  the  whole  of  the  summer.  In  the 
middle  of  the  summer  Bronlund  writes  in  his  diary,  "  No  food,  no  foot- 
gear, and  several  hundred  miles  to  the  ship.  Our  prospects  are  very 
bad  indeed." 

However,  with  admirable  energy  they  kept  up  their  spirits,  as  shown 


Cross  erected  in  Dannmrk  Harbour,  in  memory  of  Mylins  Erichsen, 
Hagen,  and  Bronlund. 

by  a  little  poem  written  at  this  period  by  Mylius  Erichsen,  and  by 
Hagen's  splendid  sketch-maps.  Their  foot-gear  was  quite  worn  out  by 
walking  on  the  stony  ground,  and  they  tried  to  make  a  substitute  from 
the  case  of  their  theodolite,  but  had  neither  needles  nor  thread.  They 
tried  to  spare  the  lives  of  their  dogs  as  long  as  possible,  for  only  by 
means  of  the  latter  they  could  hope  to  reach  tlie  ship.  Those  must  have 
been  hard  days,  when  they  had  to  shoot  the  dogs  and  eat  them — almost 
like  eating  a  dear  comrade,  for  as  such  we  came  to  look  upon  our 
faithful  dogs.     As  soon  as  they  were  able  to  travel  they  went  inshore 
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towards  the  bottom  of  the  fjord,  hoping  to  find  meat  for  their  remaining 
dogs,  and  fully  realising  the  hopelessness  of  trying  to  go  on  with  them  in 
their  feeble  condition. 

They  went  further  and  further  inland,  but  still  they  found  no  musk- 
oxen.  An  occasional  hare  was  all  they  got,  and  it  was  usually  eaten 
raw  by  the  starving  men  and  beasts.  Otherwise  they  had  to  live  upon 
their  dogs,  but  the  rations  were  so  small  that  they  became  feebler  and 
feebler.  This  must  be  borne  in  mind,  in  order  to  understand  why 
it  took  them  so  long  to  reach  the  bottom  of  the  Danmark  fjord. 

It  was  not  till  October,  the  day  the  sun  disappeared,  that  they 
at  last  reached  the  inland  ice  with  their  four  emaciated  dogs  and  one 
sledge.  Everything  superfluous  had  been  done  away  with,  and  yet  the 
burden  was  too  heavy  for  their  feeble  strength.  They  made  a  last 
desperate  attempt  to  reach  the  depot  at  Lambert  Laud  by  walking 
across  the  inland  ice,  and  it  is  wonderful  that  these  three  men  should 
have  succeeded  in  covering  a  distance  of  about  160  miles,  barefoot  over 
ice  and  snow,  in  twenty-six  days,  or  about  6  miles  a  day. 

When  I  recall  all  this  to  my  memory,  when  I  think  of  the  northerly 
wind  and  the  darkness,  when  I  consider  that  every  morning  they  must 
have  crawled  out  of  their  dilapidated  sleeping-bags,  though  they  can 
only  have  had  one  desire,  one  craving — that  of  sleeping  the  eternal  sleep, 
then  my  mind  is  full  of  sorrow,  that  I  shall  never  be  able  to  tell  them 
how  much  I  admire  them.  But  they  ivoidd  go  on,  they  would  reach 
a  place  where  their  comrades  could  find  them  and  the  results  of  their 
work. 

Then  at  last  came  the  end — the  death  of  Mylius  Erichsen  and 
Hagen,  a  few  miles  from  the  depot,  and  the  last  walk  of  Bionlund, 
crawling  along  on  frozen  feet  in  the  moonshine  with  the  precious  maps. 
With  the  sure  instinct  of  the  child  of  nature  he  found  the  dep6t,  ate 
some  of  the  food  there,  and  made  everything  ready.  Then  he  wrote  the 
last  report,  so  full  of  manly  resignation,  wrapped  himself  up  in  his 
furs  and  died. 

The  concluding  words  of  Bronlund's  report  were  :  "  I  perished  in 
79^  N.  lat.,  under  the  hardships  of  the  return  journey  over  the  inland 
ice  in  November.  I  reached  this  place  under  a  waning  moon,  and  cannot 
go  on  because  of  my  frozen  feet  and  the  darkness.  The  bodies  of  the 
others  are  in  the  middle  of  the  fjord.  Hagen  died  on  November  15, 
Mylius  Erichsen  some  ten  days  later." 
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BOSNIA-HERZEGOVINA.i 

(JVith  Maps  and  lUustrations.) 

By  Archibald  R.  Colquhoun,  F.R.G.S. 

A  GREAT  deal  of  puljlic  attention  has  been  directed  lately  towards 
that  corner  of  the  Balkan  peninsula  which  is  known  as  Bosnia-Herzego- 
■\ina.  Austria-Hungary  has  declared  that  she  intends  this  region  to  be 
incorporated  permanently  within  her  own  dominions,  instead  of  regarding 
it,  as  heretofore,  as  a  sort  of  military  protectorate,  and  the  agitation  in 
the  Balkan  countries  generally,  caused  by  this  decision,  has  brought  us  to 
the  eve  of  another  war  in  the  Near  East,  whose  consequences  would 
inevitably  be  very  far-reaching.  Befoi-e  endeavouring  to  gi^^e  you  an 
idea  of  the  two  countries,  of  their  people,  and  the  problems  involved, 
I  shall  show  you  two  maps,  which  will  make  much  clearer  than 
words  could  do  the  geographical  and  political  position  of  Bosnia  and 
Herzegovina. 

The  first  map  shows  the  political  divisions  of  the  Balkan  peninsula 
and  some  of  the  principal  Slav  countries — Dalmatia,  Montenegro, 
Servia,  Bosnia-Herzegovina,  Slavonia,  and  Croatia  (running  up  into 
Cai'niola) — by  which  3^ou  see  that  Bosnia  is  bounded  on  the  north 
by  the  river  Save  (which  divides  it  from  Hungary),  except  on  the 
north-western  corner,  Avhere  Bosnia  merges  imperceptibly  into  Croatia. 
There  is  a  thin  strip,  Dalmatia,  between  Bosnia-Herzegovina  and  the 
Adriatic,  cutting  them  off  from  the  sea  altogether.  On  the  east  there 
are  Montenegro,  the  Sanjak  of  Novi-Bazar  (still  Tui^kish),  and  Servia,  the 
boundary  between  Servia  and  Bosnia  being  the  deep,  naiTow,  sluggish, 
green- watered  river  Drina. 

The  map  also  shows  that,  although  livers  have  been  used  as 
boundaries,  the  whole  of  this  region  is  a  congeries  of  mountains — part  of 
the  Dinaric  Alps  which  form  the  watershed  between  the  Adriatic  and  the 
Black  Sea.  On  the  north  sluggish  rivers  dawdle  to  the  Danube ;  on  the 
south  thin  torrents  race  down  to  the  coast,  often  losing  themselves  under- 
ground. The  Dinaric  Alps  are  not  to  be  compared  with  the  well-known 
mountains  bearing  the  latter  name.  The  highest  peaks,  not  much  more 
than  8000  feet,  are  found  in  Montenegro,  and  nowhere  is  there  a  region 
of  perpetual  snow  and  glaciers.  Approaching  Bosnia  from  the  north, 
from  the  fat  and  fertile  Hungarian  plain,  one  finds  at  first  English-looking 
scenery  of  green  pastures  and  trees  at  the  foot  of  the  mountain  slopes, 
but  soon  there  is  a  tangle  of  ever-rising  hills  such  as  we  are  unacquainted 
Avith ;  the  scenery  very  rich,  with  well-watered  valleys  and  heavily- 
timbered  mountain  slopes.  On  the  south  of  the  watershed,  however,  as 
we  descend  to  the  coast  through  Herzegovina,  the  mountains  become 
extraordinarily  bleak  and  barren,  and  the  strata  of  the  limestone  forma- 
tion are  plainly  visible,  showing  nakedly  on  the  sides  of  the  mountains, 
which  look  as  if  lines  had  been  ruled  on  them  and  then,  at  times,  roughly 

1  An  address  delivered  before  the  Society  in  Edinbiirgh  on  January  28,  1909. 
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broken  up.  In  this  hard  region,  as  it  is  called,  there  are  said  to  be 
"  more  stones  than  grass."  A  great  deal  of  the  desolate  aspect  is  attri- 
buted to  the  wanton  destruction  of  the  forests  hj  the  Venetians  for  their 
shipbuilding. 

The  map  also  indicates  the  river  basins  of  the  Balkan  peninsula,  and 
the  drainage  towards  the  Mediterranean  and  Adriatic,  on  the  one  hand, 
and  the  Black  Sea  on  the  other.  You  will  observe  that  the  lines  of  the 
rivers  run  generally  from  north-west  to  south-east,  and  also  that  the 
Danube  drains  an  enormous  area.  The  importance  of  this  great  artery 
cannot  be  overestimated ;  it  is  a  dominating  fact  in  the  countries  north 
of  the  peninsula.  There  is  only  one  bridge  into  the  Balkan  countries 
over  the  Danube,  at  Chernavoda,  which  is  further  east  than  is  shown  in 
this  map,  near  the  Black  Sea,  between  Roumania  and  Bulgaria.  The 
bridge  at  Belgrade  is  across  the  Save  river,  and  not  the  Danube. 

The  other  map  illustrates  the  railway  lines  constructed  and  proposed.^ 
From  north  to  south  luns  the  line  by  which  I  travelled  to  Sarajevo  (the 
capital  of  Bosnia)  and  thence  southwards,  of  which  you  will  see  an  illus- 
tration on  p.  75.  Eastward  of  Sarajevo  is  the  continuation  of  this  railway, 
with  two  branches,  to  the  Turkish  and  Servian  frontiers  respectively. 
This  line  (opened  in  1906)  is  a  triumph  of  Austrian  engineering.  It 
passes  through  the  most  wild  and  romantic  scenery,  piercing  mountain 
spurs,  bridging  deep  gorges,  creeping  over  hills,  and  winding  through 
dales.  In  nine  miles  it  has  no  less  than  ninety-nine  tunnels  and  thirty 
important  iron  bridges.  This  is  the  first  instalment  of  a  railway  policy 
long  determined  on  by  Austria,  to  connect  the  Bosnian  system,  via  the 
Sanjak  of  Novi-Bazar,  with  Mitrovicz,  and  thus  open  a  new  Austro- 
German  highroad  to  Salonika  and  the  Aegean.  And  it  must  be  noted 
that,  though  Novi-Bazar  has  been  evacuated,  the  right  to  construct  this 
railway  still  remains.  As  shown  on  the  map,  there  is  only  one  break — in 
Bosnia — between  the  terminus  of  the  military  line  running  south  from 
Agram  (the  capital  of  Croatia)  and  Banjaluka.  If  this  were  filled  up  a 
line  would  give  direct  connection  from  Austria  and  Central  Europe  to 
Salonika,  and  would  be  a  powerful  competitor  to  the  line  via  Budapest 
and  Belgrade.  The  proposed  Slav  counter  lines,  to  which  reference  is 
made  later  on,  are  clearly  shown,  as  well  as  the  suggested  Italian  line  to 
connect  Monastir  (a  most  important  district)  with  the  Adriatic. 

And  now,  asking  you  to  keep  these  main  political  and  geographical 
conditions  clearly  in  your  minds,  let  me  turn  to  the  countries  themselves. 
Their  history,  like  that  of  other  Balkan  states,  is  one  long  record  of 
struggle.  Evidences  remain  of  prehistoric  occupation,  in  the  shape  of 
forts  and  cromlechs,  but  it  is  only  in  Eoman  times  that  we  emerge  on 
safe  ground.  The  Romans  conquered  the  country,  and  in  the  first 
century  before  Christ  it  became  the  province  of  Illyricum.  Many  ti^aces 
of  Roman  times  remain — baths,  villas,  bronzes,  pottery,  tiles,  mosaics, 
and  coins  are  found  in  various  parts — and  a  small  Roman  town  has  been 
unearthed,  also  two  interesting  relics  in  the  shape  of  very  early  Christian 
basilica.     When  the   Roman   Empire  declined    lUyria  was  overrun   by 

1  Cf.  also  this  Magazine,  vol.  xxiv.  p.  254. 
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tribes— Vandals,  Goths,  and  Slavs.  The  last  came  to  stay.  On  the 
coast  Latin  civilisation  and  blood  held  their  own,  and  the  mountains  of 
Albania  are  said  to  have  also  harboured  the  Roman  Illyrians,  Hying 
before  the  Slav  wave,  but  the  gi^eater  part  of  the  Balkan  peninsula  was 
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swallowed  up  ni  the  Slav  irruption,  and  its  pupuiatiun  is  Slav  to  this 
day. 

The  Slav  peoples  are  differentiated  as  Russians,  Poles,  Czechs 
(Bohemians),  Croats,  Serbs  (Servians),  and  Bulgars  who,  although  with 
a   foreign    strain,    are    Slav  l)y  their  language,   which  is  closely  allied 
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to  that  of  the  Serbo-Croats.  There  are  three  great  branches  of  the  Slav 
hinguages — Russian,  Polish-Czech  (or  Polish-Bohemian),  and  Serbo-Croat ; 
the  last,  with  slight  diflerences  of  dialect,  being  spoken  by  all  the 
Slavs  of  the  Balkan  peninsula  whose  states  have  been  shown  by  me  on 
the  map.  Now,  when  the  Christian  religion  came  to  the  Southern  Slavs, 
it  was  brought  both  from  the  eastern  and  the  western  Churches,  from 
Byzantium  and  Rome,  and  in  Bosnia  these  forces  seemed  to  have  over- 
lapped most.  Therefore  we  find  there,  side  hy  side,  two  main  branches 
of  the  Christian  religion — the  Orthodox  and  the  Roman  Catholic  Churches 
— and  tAvo  forms  of  writing — the  Latin  and  the  Cyrillic — the  latter  being 
that  used  in  Russia  and  originally  adapted  from  uncial  Greek.     Nowa- 


The  Praca  Detile  ou  the  new  strategic  railway. 


days  it  is  usual  for  children  in  Bosnia-Herzegovina  to  learn  l^oth 
alphabets,  but  it  would  be  considered  renegade  to  one's  Church  to  use 
the  Cyrillic  character  for  the  Christian  name  if  one  happens  to  lielong 
to  the  Roman  Catholic  Church,  and  rice  versa.  Needless  to  say,  there 
has  always  lieen  considerable  rivalry  between  the  Churches,  and  political 
friction  results,  which  is  increased  by  the  fact  that  Croatia,  Bosnia's 
western  neighbour,  is  Catholic,  while  Servia,  on  the  east,  is  Orthodox. 
The  generic  term  for  Roman  Catholics  is  therefore  "Croat,"  while  those 
belonging  to  the  Greek  Orthodox  Communion  are  called  "  Serb."  The 
two  names  denote  not  a  racial  but  a  religious  difference.  In  conse- 
quence the  term  "  Serbo-Croat "  is  applied  to  a  large  portion  of  the 
Southern  Slavs.  Besides  Serbs  and  Croats,  there  is  a  third  and  very 
large  section  of  the  people  who  are  of  Slav  descent  and  yet  are  strict 
Mohammedans.       Bosnia-Herzegovina,     in    fact,     exhibits    the    unique 
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spectacle  of  a  country  in  Avhiclr  one-third  of  the  people,  having  either 
been  Christianised  or  offered  Christianity,  chose  to  become  Mohammedans. 
The  story  of  their  conversion  is  most  strange.  About  the  time  that 
Latin  and  Byzantine  monks  were  beginning  their  conversion  of  the  Slav 
peoples,  a  strange  religion  began  to  spread  from  east  to  west  across 
Southern  Europe.  The  nature  of  this  religion  is  difficult  to  define 
accurately,  since  no  writings  of  its  adherents  remain,  and  we  have  to 
depend  on  the  evidence  of  those  who  denounced  it.  Apparently  it  was 
an  Oriental  religion  not  unlike  the  philosophy  of  Mencius  in  China,  and 
also  resembling  the  creed  of  the  Parsees.  Its  main  feature  was  the 
belief  in  the  dualism  of  the  principles  of  good  and  evil,  and  in  the 
continual  warring  of  these  two  forces,  both  proceeding  from  a  Supreme, 
Invisible  Being.  In  some  respects  the  devotees  of  this  faith  resembled 
the  Manichteans,  who  were  believed  to  worship  devils,  and,  although  their 
creed  seems  to  have  enjoined  purity  and  asceticism  of  life,  they  roused 
the  horrified  antagonism  of  Christians  and  Mohammedans  alike  and  drew 
down  the  most  relentless  persecutions.  The  name  by  which  they  were 
known  is  Bogomile,  whether  from  the  name  of  one  of  their  leaders  or 
from  some  phrase  is  uncertain.  The  head  and  front  of  their  offending 
undoubtedly  lay  in  their  denial  of  all  sacerdotal  authority.  There  was 
no  priesthood  among  them,  and  they  denounced  the  worship  of  images — 
even  the  sign  of  the  crucifix — and  all  ceremonies,  including  that  of 
baptism  by  water.  They  accepted  the  New  Testament  story,  but  denied 
some  of  the  fundamental  doctrines  which  the  Church  had  built  upon  it. 
In  many  respects,  it  will  be  seen,  they  resembled  the  Protestants  of  a 
later  age,  and  there  is  no  more  strange  and  interesting  page  in  history 
than  the  story  of  this  much  persecuted  sect.  The  Albigenses  were  off- 
shoots of  the  Bogomiles,  and  the  Swiss  Vaudois  and  the  Italian  Valdesi 
are  said  to  be  descendants  of  this  sect.  It  was  the  opposition  of  the 
Bogomiles  to  the  Roman  Catholic  religion  which  caused  them  to  throw 
in  their  lot  with  the  Turks  in  the  fifteenth  century.  At  this  period 
Bosnia,  which  had  for  a  short  time  been  an  independent  kingdom,  was 
a  feudatory  of  Hungary,  and  in  the  struggle  between  that  country  and 
the  Turks  a  Bosnian  prince,  who  was  secretly  a  Bogomile,  betrayed  his 
castle  and  fortress  to  the  Turks.  A  large  number  of  ftobles  followed  his 
example,  and  from  them  are  descended  the  Bosnian  nobles,  or  Begs,  who 
still  own  a  great  part  of  the  country,  though  their  power  is  declining  and 
their  incomes  are  dwindling  under  the  Austrian  regime.  A  considerable 
portion  of  the  peasantry  is  also  Mussulman,  and  so  we  have  the  strange 
spectacle  of  people  of  the  same  race  who  belong  to  two  different  Christian 
Churches  and  to  Islam,  and  yet  live  amicably  side  by  side.  The  propor- 
tions are,  roughly,  Serbs  (Orthodox)  700,000,  Mussulmans  600,000,  and 
Roman  Catholics  300,000,  but  the  Catholics  include  all  the  Austrian 
officials  and  their  families,  the  railway  servants,  the  officers,  and  the 
majority  of  the  Austrian  troops  of  occupation,  and  a  considerable  number 
of  Catholic  traders.  The  permanent  Catholic  native  (Slav)  population  is 
probably  not  more  than  70,000,  while  other  denominations  account  for 
only  12,000.  The  total  population  is  over  one  and  a  half  million. 
Although  all  the  Bogomiles  nominally  emljraced  Islam,  there  is  no  doubt 
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that  the  perseciited  faith  lingered  until  recent  times,  and  some  writers 
believe  that  it  is  still  secretly  preserved. 

Bosnia  and  Herzegovina  were  both  conquered  by  the  Turks  in  the 
fifteenth  century.  As  to  the  latter,  it  may  be  said  here  that  it  should  be 
spoken  of  as  the  Herzegovina,  the  Emperor  having  in  the  fifteenth  century 
given  its  voivode  the  title  of  Herzog — hence  Herzegovine  or  "  the  Duchy." 
I  shall,  however,  adopt  the  less  ceremonious  foi^m.  At  one  time,  prior  to 
the  Hungarian  conquest,  Bosnia  was  part  of  the  Servian  dominions,  and 
it  is  a  complication  of  the  political  situation  that  the  Servians,  who  hope 
to  revive  the  glories  of  their  ancient  kingdom,  cast  longing  eyes  upon 
their  lost  provinces  in  Bosnia. 

We  are,  however,  unable  to  follow  here  the  tangled,  if  absorbing, 
history  of  the  Southern  Slavs,  and  must  pass  on  to  the  occupation  of 
Bosnia  and  Herzegovina  by  Austria-Hungary.  It  Avill  be  remembered 
that  Servia  revolted  so  successfully  against  Turkey  soon  after  the 
first  quarter  of  the  nineteenth  century,  that  she  became  a  princi- 
pality, merely  tributary  to  Turkey.  The  efi'ect  on  the  kindred 
peoples  in  Bosnia  and  Herzegovina  was  to  render  them  restless 
under  Turkish  misrule.  Unfortunately,  they  had  not,  as  Servia  and 
Bulgaria  each  had,  the  nucleus  of  a  homogeneous  nation  within  their 
borders,  and  the  spiritual  allegiance  of  a  large  proportion  of  their  people 
to  the  Sultan,  as  Khalif,  made  a  national  rising  almost  impossible. 
Then,  as  now,  the  three  Churches  divided  the  Bosnians  and  their  neigh- 
bours in  the  Duchy.  This  was  the  more  to  be  regretted  since  the 
peasants  suffered  even  more  than  the  Servians  or  the  Bulgars,  being 
taxed  and  oppressed  by  their  own  Mussulman  nobility  quite  as  much  as 
by  the  Turkish  officials  sent  to  govern  them.  The  kmet,  or  serf-peasant, 
was  perhaps  the  most  backward  agriculturist  in  Europe,  and  his  country 
was  in  a  state  of  anarchy.  This  was  the  condition  of  affairs  when  in 
1875  the  people  of  Bosnia-Herzegovina  made  the  attempt  to  throw  off  the 
Turkish  yoke.  The  rebellion,  fostered  by  a  secret  society,  the  Omiadina, 
spread  during  the  next  year  to  Servia  and  Bulgaria.  The  resources  of 
Servia  were  soon  exhausted.  Then  came  the  Russian  intervention, 
ending  in  the  abortive  treaty  of  San  Stefano  (which  created  a  great 
Bulgarian  principality,  stretching  from  the  Danube  to  the  Aegean),  and 
the  Congress  of  Berlin  in  1878.  The  proposed  limits  of  Bulgaria  were 
greatly  restricted.  Servia  obtained  independence,  but  in  the  delimita- 
tion of  her  frontiers  her  needs  and  aspirations  were  ignored.  It  was 
decided  that  Austria-Hungary  should  be  allowed  to  "  occupy "  Bosnia- 
Herzegovina  and  to  place  garrisons  in  the  Sanjak  of  Novi-Bazar.  As  a 
matter  of  fact,  Russia  had  engaged  in  her  secret  convention  with  Austria- 
Hungarj'-  (in  January  1877)  to  make  this  concession  to  Austria  if  the 
latter  remained  neutral  in  the  Russo-Turkish  war.  Bismarck  permitted, 
or  more  probably  initiated,  the  "  occupation  "  as  a  means  of  driving  a  wedge 
of  Austro-G-erman  influence  through  the  heart  of  the  Southern  Slavs,  and 
the  British  plenipotentiaries  acquiesced  in  the  scheme  as  the  best  way  to 
secure  order  in  this  turbulent  corner  of  the  Balkans.  The  Turks,  it  must 
be  noted,  had  the  foresight  to  extract  from  Count  Andrassy  a  secret  pro- 
tocol acknoAvledging  the  "  provisional  "  character  of  the  occupation. 
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The  Austrian  occupation  was  not  accomplished  without  severe  opposi- 
tion on  the  part  of  the  people,  and  the  guerilla  A\'arfare,  which  lasted 
four  years,  cost  Austria  two  hundred  officers  and  five  thousand  men 
before  the  country  was  pacified.  There  is  no  doubt,  having  in  view  the 
great  difficulties  to  be  encountered,  that  Austrian  rule  has,  on  the  whole, 
been  directly  beneficial  to  the  people.  This  is  largely  due  to  the  policy 
initiated  by  the  Hungarian  pro-consul  Kallay,  to  whom  the  government 
of  the  country  was  first  entrusted.  Railways,  telegraphs,  and  roads  hare 
been  pushed  on,  and  whether  their  object  is  strategic  or  otherwise  they 
are  a  direct  and  undenialjle  boon  to  the  country.  Attempts  have  been 
made,  by  means  of  model  farms,  to  improve  the  primitive  agi'icultural 
methods  ;  schools  have  been  established,  hospitals  built ;  and,  in  short,  a 
veneer  of  European  ciAalisation  has  been  spread  over  the  land.  It  is  now 
quite  easy  for  an  ordinary  tourist  to  visit  this  little-knoAvn  country 
Avithout  getting  out  of  the  range  of  good  trains  and  decent  hotels,  and 
the  Austrian  Grovernment  has  cA'en  pro^dded  mountain  huts  and  guides 
for  climbers  who  wish  to  explore  the  Dinaric  Alps.  Of  course  the  Austrian 
veneer  and  the  comfortable  hotels  do  not  exist  off  the  beaten  track,  but 
a  great  deal  has  been  done  to  bring  the  peasant  in  touch  with  the  world 
of  progress  and  change,  of  which  he  had  hitherto  been  in  entire  ignor- 
ance, wrapped  in  true  Oriental  lethargy.  The  drafting  of  the  young  men 
into  the  army,  which  involves  spending  some  time  outside  their  own 
country,  will  undoubtedly  have  a  great  effect  on  the  next  generation. 

In  Sarajevo  one  sees  the  old  and  the  new  style  side  by  side,  with  a 
curious  effect.  This  is  how  it  was  described  in  The  IVhirlpool  of  Europe 
by  my  wife  and  myself  (published  last  year),  which  gave  an  account 
of  all  the  countries  and  peoples  under  the  Austrian  crown  : — 

"  The  five-and-twenty  years  of  Austrian  occupation  has  not  in  Sarajevo,  the 
capital,  done  more  than  place  a  surface  crust  over  the  lives  of  the  people.  Even 
here  one  may  turn  out  of  one's  modem  hotel  and  in  a  few  steps  enter  the  bazaar — 
that  labyrinth  of  lanes,  flanked  with  wooden  booths  in  front  of  stone  buildings. 
Here  is  no  trace  of  the  West.  The  barber  plies  his  trade  ;  the  shoemaker  displays 
his  peaked  slipi^ers  of  red  or  yellow  and  patches  his  customers'  worn  goods, 
spectacles  on  nose  ;  the  silver  and  copper  smith  has  his  little  furnace  and 
apparatus  of  primitive  simplicity ;  the  tailor  sits  cross-legged  on  his  bench  ;  and 
the  sweetmeat-seller  greets  one's  nostrils  with  the  odour  of  ghee,  to  be  smelt  a  long 
way  off.  Most  characteristic  of  all  is  the  be-turbaned  old  greybeard,  seated  cross- 
legged  before  his  door,  smoking  sedately  and  imperturbably  his  cigarette  or  hookah, 
and  surveying  the  world  with  the  indifference  of  age-long  philosophy.  Through 
the  murmur  of  sounds  that  fills  the  heavy  air,  laden  with  the  many  smells  of  an 
Oriental  bazaar,  comes  a  familiar  daruj — the  importunate  jangling  of  the  bell  of  an 
electric  tram  which  glides  along  near  by,  in  vivid  contrast  to  this  bit  of  the  old 
world." 

The  people,  even  in  their  Mussulman  dresses,  betray  their  Slav 
origin  very  plainly.  It  is  true  one  sees  the  dark  hair  and  brunette  com- 
plexion often  associated  with  the  East,  but  it  is,  in  reality,  the  colouring 
of  Southern  Europe  ;  there  are  many  more  fair  tj^pes  and  blue  eyes. 
Both  men  and  women  are  well  grown  and  sturdy,  and  have  the  open 
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glance  of  Europe,  and  not  the  inscrutable,  expressionless  eyes  of  the 
East.  The  peasant  dresses  are  very  picturesque  and  distinctive,  each 
village  having  its  own  peculiarities,  and  a  wealth  of  embroidery  is  used 
to  glorify  the  rough  homespun  stuffs  of  which  clothes  are  made.  The 
patterns  are  distinctly  Eastern  in  feeling  and  colour,  and  the  Austrians, 
who  are  anxious  to  preserve  the  artistic  sense  of  the  people,  have 
established  schools  for  carpet-weaving,  embroidery,  and  silver-work,  in 
which  the  old  Turkish  designs  are  followed.  Unfortunately  the  aesthetic 
sense  of  the  Austrians  has  not  prevented  them  from  building  the  most 
hideous  (though  doubtless  sanitary)  bare  barracks,  government  offices, 
and  public  buildings,  which  so  grievously  mar  the  picturesqueness  of 
Bosnian  towns. 

The  peasantry  are  almost  entirely  illiterate,  the  only  education 
hitherto  having  been  the  provision  made  by  each  Church  for  teaching  her 
own  people.  Like  all  Slav  peoples  they  love  songs,  ballads,  and  stories, 
and  have  long  and  wonderful  tales  of  their  ancient  heroes,  who  have 
gradually  become  semi-mythical  personages  with  magical  powers.  This 
was  the  only  form  in  Avhich  the  Slavs  could  preserve  their  national  tradi- 
tions, and  for  centuries  the  Servians  have  kept  their  national  sentiment 
alight  M' ith  no  other  fuel  than  these  folk-songs  and  legends.  In  Bosnia 
there  is  the  same  persistent  racial  feeling,  and  both  Turks  and  Christians 
tell  the  same  stories  and  sing  the  same  songs  of  their  great  ones  in  the 
past.  So  far  I  do  not  think  these  have  been  collected  or  written  down, 
though  it  is  to  be  hoped  that  this  will  be  done  before  the  spread  of 
education  destroys  oral  traditions.  There  are  several  collections  of 
Servian  folk-lore  and  songs,  and  they  have  a  ^vild,  melancholy  beauty 
which  is  essentially  Slav  in  spirit,  resembling  the  music  of  Chopin. 

A  curious  feature  of  Bosnian  peasant  life  is  the  Zddruga,  or  village 
community,  which  is  still  to  be  seen  in  its  primitive  form,  though  it  is 
]>ecoming  rarer.  All  the  Slav  races  practised  some  form  of  communism 
at  times,  and  it  survives  in  the  system  of  landownership  in  Russia,  and 
many  other  Slav  countries.  In  the  Zddniga  all  property  is  held  in 
common,  and  the  members  eat  together,  pool  their  earnings,  and  cannot 
act  without  common  consent.  The  following  graphic  description  of  a 
Zddruga  is  taken  from  an  article  hy  Miss  Thompson  in  the  Nineteenth 
Century  for  April  1907  : — 

"  In  one  of  the  Zddrugas  that  I  visited  I  found  the  huge  family  of  fifty  persons 
at  breakfast.  A  Bosnian  hut,  two-thirds  of  which  is  conical,  grey-shingled  roof, 
marks  the  quickest  and  most  natural  transition  from  growing  trees  to  a  human 
habitation.  The  interior  consists  usually  of  a  single  room,  dark  and  not  over 
cleanly — for  the  peasant,  though  he  never  fails  to  enumerate  pure  air  and  pure 
water  as  the  chief  charms  of  his  village,  is,  as  a  rule,  careful  to  exclude  both  from 
his  house  and  his  person.  This  Zadruga  consisted  of  a  group  of  four  or  five  huts 
and  as  many  barns  perched  on  an  isolated  spur  of  the  mountains.  The  men  of  the 
party — five  brothers  and  their  sons  and  elder  grandsons — were  seated  on  low  stools 
round  a  sofra  or  table  about  twelve  inches  high  ;  at  a  smaller  and  still  lower  sofra 
sat  boys  of  the  next  age,  while  at  a  third  sprawled  the  babies — there  seemed  at  least  a 
dozen  of  them.  Directly  the  meal  was  over,  the  men  went  off  to  their  work ;  one  brother 
started  on  a  two  days'  journey  with  pigs  to  sell  at  Sarajevo,  another  for  a  distant 
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pasture  in  the  hills,  while  the  little  boys  of  six  and  seven  were  sent  off,  not  without 
tears,  to  watch  the  goats  ;  and  three,  a  few  years  older,  started  equally  unwillingly 
for  the  district  school  some  two  hours  away.  The  women,  who  had  waited  on  the 
men  and  taken  their  own  meal  later,  .  .  .  then  set  to  work  methodically  with 
their  needles,  their  looms,  and  their  cheeses.  If  the  Slav  peasant  may  be  some- 
times accused  of  laziness,  his  wife  atones  for  it  by  her  ceaseless  industry.  .  .  . 
There  is  no  field  labour  of  which  she  does  not  do  the  lion's  share.  Small  wonder 
that  a  Bosnian  woman  is  seldom  as  good-looking  as  her  tall,  well-formed,  fair- 
haired  husband." 

Though  the  material  progress  of  the  country  under  Austrian  admini- 
stration cannot  be  denied,  it  must  not  be  supposed  that  the  people  are 
contented.  Apart  from  the  very  natural  objection  always  entertained  to 
an  alien  rule,  the  bureaucracy  is  somewhat  narrow  and  unyielding  in  its 
methods ;  very  few  careers  are  open  to  the  natives,  and  they  are  not 
allowed  the  safety-valve  to  the  national  consciousness  of  freedom  of 
speech,  press,  or  public  assembly.  They  feel  themselves,  in  fact,  in  far 
greater  danger  of  being  denationalised  than  they  were  under  the  Turk. 
Their  natural  discontent  is  fanned  by  foreign  agitators,  and  the  result  is 
a  very  dangerous  condition  of  affairs. 

And  now  let  me  try  to  summarise  the  recent  events  which  have 
brought  this  strange,  semi-Oriental  country  so  prominently  before  us 
to-day.  In  January  of  last  year  considerable  excitement  was  caused  by 
the  announcement  that  Austria-Hungary  had  obtained  from  Turkey  a 
concession  to  survey  a  line  thi-ough  Novi-Bazar  to  connect  the  Bosnian 
system  with  the  existing  line  running  southwards  to  Salonika.  It  was 
apparent  that  this  was  a  part  of  the  Austro-German  scheme  for  cutting 
the  Slavs  of  the  Balkan  peninsula  in  two,  and  preventing  Sexvia  from 
coimection  Avith  Montenegro,  or  ever  reaching  an  outlet  on  the  sea. 
Russian  sympathies  were  now  enlisted  afresh  on  the  side  of  the  Southern 
Slavs,  for  since  her  defeat  in  the  Far  East  the  gi^eatest  Slav  power  has 
turned  once  more  towards  the  Near  East.  A  great  outcry,  therefore, 
arose,  and  as  a  counterblast  to  the  Austro-German  line  a  Slav  railway,  . 
from  the  Danube  to  the  Adriatic,  was  projected,  which  would  cut  the 
Novi-Bazar  line  at  right  angles  and  emerge  on  the  Adriatic.  The 
Italians,  like  the  Serbs,  though  of  course  in  a  lesser  degree,  are  interested 
in  this  railway  project  which  woiild  open  to  them  new  and  profitable 
mai'kets  both  in  the  Balkan  States  and  in  Southern  Russia.  The  agita- 
tion on  this  score  decreased,  however,  as  no  practical  steps  were  taken. 
Then  suddenly  (in  August  1908)  came  the  wonderful  news  of  the  suc- 
cessful revolution  in  Turkey,  and  the  granting  of  a  constitution  to  all 
the  peoples  within  the  Ottoman  Empire.  Put  crudely,  there  is  no  doubt 
that  this  sudden  change  forced  the  hand  of  Austria-Hungary.  Such  a 
hold  had  been  established  on  Bosnia-Herzegovina  that  the  eventual 
annexation  of  that  country  was  inevitable,  but  the  new  school  of  poli- 
ticians, who  are  now  replacing  the  aged  Emperor  Francis  Joseph  in  the 
control  of  affairs,  decided  that  a  favourable  moment  for  making  the 
annexation  was  to  be  found  while  the  new  regime  in  Turkey  was  still 
weak,  and  while  Russia  was  occupied  with  internal  difficulties.  Bulgaria, 
which  might  have  joined  Servia  in  protesting  on  behalf  of  the  Slavs  in 
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Bosnia-Herzegovina,  was  bought  off  by  the  promise  of  support  should 
Prince  Ferdinand  throw  off  the  nominal  suzerainty  of  Turkey.  It  is 
believed  in  well-informed  circles  that  Prince  Ferdinand  forced  the  pace, 
and  that  Austria  had  not  intended  the  blow  to  fall  quite  so  soon.  How- 
ever that  may  be,  her  action  roused  opposition  in  Great  Britain  and 
France,  where  much  sympathy  is  felt  for  the  young  Turks ;  in  Russia, 
where  the  Neo-Slav  movement — the  new  development  of  the  Pan-Slav 
pi'opaganda — is  very  strong  in  the  Duma  and  among  the  middle 
classes ;  and  eventually  in  Italy,  whose  interests  Avere  threatened. 
Germany  alone  supported  her  ally  Austria,  although  it  is  difficult  to 
reconcile  her  attitude  with  the  friendship  she  has  always  professed  for 
Turkey. 

At  the  present  moment  the  situation  is  an  impasse.  Austria  and 
Bulgaria  have  certainly  set  aside  the  Berlin  Treaty,  but,  even  if  a  Con- 
ference of  Powers  is  called  to  consider  the  situation,  it  would  be  impos- 
sible, in  the  division  of  opinion  that  exists  among  the  Powers,  to  restore 
the  status  quo.  As  a  nominal  concession  to  Turkey,  Austria  withdrew 
her  garrisons  from  the  ^anjal-  of  Novi-Bazar,  but  she  would  not  have 
done  so  were  she  not  well  aware  that  in  her  fortresses  and  railways, 
which  extend  to  the  frontier  of  that  region,  she  already  holds  the 
key  to  the  position.  Servia,  Avhose  hopes  of  recovering  her  lost  pro- 
vinces are  for  ever  dashed,  clamours  for  a  strip  of  land  which  would 
enable  her  to  join  hands  with  the  Montenegrins  and  secure  an  outlet  on 
the  Adriatic. 

Whatever  may  be  the  reasons  or  justifications  for  Austria's  precipitate 
action,  the  result  has  been  to  raise  an  acute  crisis  in  the  Near  East,  the 
end  of  which  cannot  be  foreseen.  The  immediate  consequences  are  the 
revival  of  Italian  Irridentism  and  of  Russian  Pan-Slavism,  and  a  re- 
grouping of  the  Powers  on  a  basis  of  mutual  suspicion  and  distriist. 
Those  of  us  who  read  the  New  Year's  speech  of  the  German  Emperor  to 
his  generals  cannot  fail  to  have  been  struck  by  his  dark  picture  of  the 
European  situation ;  and  at  the  same  time  most  of  us  feel  that  it  lies  largely 
with  the  German  War  Lord,  whose  influence  is  so  powerful  at  Vienna,  to 
prevent  the  actual  outbreak  of  the  smouldering  flames.  For  the  Servian 
peoples  will  not  attack  Austria  unless  driven  to  it,  and  Russia,  Turkey, 
and  Italy  are  all  too  much  concerned  with  internal  affairs  to  desire  any- 
thing but  peace.  Turkey,  however,  is  now  indeed  prepared  to  accept 
pecuniary  compensation  from  Austiia,  while  Bulgaria  is  prepared  to 
support  the  latter  Power.  Under  the  circumstances  Austria  will  now  be 
able  to  concentrate  her  attention  on  Servia.  That  country  should  never 
forget  that  "the  highway  to  Salonika  lies  through  the  valley  of  the 
Morava."  Prudence  and  patience  are,  in  my  opinion,  the  only  means  by 
which  she  can  hope  to  maintain  her  independence.  As  for  the  attitude 
of  the  Bosnians  themselves,  it  is  to  be  hoped  that  they  will  accept  the  fact 
of  inclusion  within  the  Austrian  dominions,  and  agitate  for  a  constitution 
whereby  they  may  achieve  autonomy.  This  would  be  their  most  direct 
road  to  comparative  liberty,  since  they  must  be  under  the  Aving  of  some 
great  Power.  One  hopes  that  they  will  not  be  tempted  to  futile  rebellion, 
and  also  that  they  will  try  to  live  out  their  troubles  in  their  own  country, 
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and  not  be  driven  to  desert  it  for  another  across  the  Atlantic,  as  is 
happening  in  Croatia. 

Unless  some  such  counsels  of  prudence  prevail  the  spring  will 
certainly  see  a  devastating  and  futile  guerilla  Avarfare  between  the 
mountaineers  of  Montenegro,  Bosnia  and  Servia  and  the  trained  troops 
of  Austria.  At  any  moment  a  chance  "  incident "  on  the  frontier  might 
precipitate  such  a  war.  While  little  doubt  could  exist  as  to  the  ultimate 
victor  in  such  a  conflict,  the  Southern  Slavs  hope  that  their  action  might 
lead  to  European  intervention.  Such  a  hope  is  entirely  fallacious,  and  a 
war  under  any  circumstances  would  probably  lead  to  the  efFacement  of 
Servia  as  a  separate  state  and  the  creation  of  a  third  Slav  state  to  form 
part  of  a  Triple  (instead  of  a  Dual)  Monarchy  under  the  Habsburg  crown. 


COTTON  CULTIVATION  IN  ASIA  MINOR. 

An  important  report  (Cd.  4324)  on  agriculture  in  Asia  Minor,  with 
special  reference  to  cotton  cultivation,  by  Professor  Wyndham  Dunstan, 
Director  of  the  Imperial  Institute,  was  presented  to  Parliament  recently. 

We  published  here  in  1904  (xx.  p.  354)  a  long  abstract  of  Professor 
Dunstan's  report  on  Cotton  Cultivation  in  the  British  Empire  and  Egypt, 
the  article  being  illustrated  by  a  map  of  the  cotton-growing  areas  of  the 
world.  It  is  therefore  of  interest  to  supplement  this  paper  by  giving 
some  account  of  Professor  Dunstan's  new  report. 

Professor  Dunstan  says  that  cotton  is  grown  throughout  Asia  Minor, 
especially  in  the  south-west  (Anatolia)  and  south-east  (Cilicia),  the 
greatest  production  being  in  the  following  three  districts: — Aidin,  watered 
by  the  Cayster  and  Meander  rivers ;  Kassaba;  watered  by  the  river 
Hermus;  and  Adana,  in  the  rich  Ciliciau  Plain,  watered  by  the  rivers 
Cydnus,  Sarus,  and  Pyramus.  Each  of  these  districts  is  connected  by 
railway  with  a  seaport.  These  three  districts  are,  as  a  rule,  sufficiently 
watered,  and  the  climate  and  soil  are  well  suited  for  cotton.  Although 
the  rainfall  is  somewhat  irregular,  it  is  usually  possible  to  grow  the  crop 
with  success  without  resort  to  artificial  watering.  In  many  places, 
however,  irrigation  would  materially  assist  cotton  cultivation  and  would 
enable  a  superior  quality  of  cotton  to  be  grown.  Irrigation  works, 
although  often  planned,  have  so  far  not  been  carried  out,  except  such 
primitive  operations  as  are  practised  by  the  natives  in  the  immediate 
vicinity  of  streams  and  rivers.  In  all  these  districts  sources  of  water 
are  abundant,  and  such  works  would  appear  to  present  no  difficulty, 
except  that  of  raising  the  necessary  capital  and  obtaining  the  requisite 
permission  and  guarantees  from  the  Government.  The  Turkish 
Government  has  recently  given  authority  for  the  irrigation,  under 
German  auspices,  of  the  great  plain  of  Konia,  in  the  centre  of  xVsia 
Minor.  This  scheme,  though  primarily  intended  to  secure  the  growth 
of  cereals,  will  no  doubt  lead  to  a  considerable  production  of  cotton, 
which  may  be  grown  as  a  rotation  crop. 

The  cotton  at  present  chiefly  grown  in  Asia  Minor  appears  to  have 
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been  introduced  from  India  through  Western  Asia  in  the  time  of 
Alexander  the  Great.  This  cotton  (1  Gossypium  htrhaceum)  is  coarse  and 
of  short  staple.  In  some  districts  this  native  cotton,  known  as  "  Yeili," 
has  been  considerably  improved  by  cultivation.  As  a  rule,  however, 
the  cultivation  is  extremely  primitive,  and  little  is  attempted  in  the 
direction  of  seed  selection  or  systematic  manuring,  although  a  rotation 
of  crops  is  practised  somewhat  irregularly.  In  recent  years,  besides 
"  Yerli,"  Egyptian  and  American  cotton  have  been  grown  with  success 
in  several  places.  American  cotton  in  particular  has  done  well  on  the 
Cilician  Plain.  In  the  Kassaba  and  Aidin  districts,  however,  where  the 
cold  weather  begins  in  the  early  autumn,  it  has  been  found  that  the 
ripening  of  the  bolls  of  the  American  plant  is  apt  to  be  checked  by 
the  cold.  The  American  seed  has,  however,  been  planted  later,  as  a 
rule,  than  the  "  Yerli,"  and  in  any  case  takes  longer  to  mature.  It  is 
possible  that  this  difficulty  with  American  cotton  may  be  overcome  by 
earlier  planting,  the  quick-growing  varieties  of  American  Upland  cotton 
being  tried. 

As  regards  Egyptian  cotton,  little  is  grown  at  present.  Experience 
shows  that  in  Asia  Minor,  as  in  other  countries,  it  does  not  give  the 
best  results  except  under  irrigation.  As  soon  as  this  is  available, 
Egyptian  cotton  will  probably  be  successfully  grown  on  the  plains  of 
Konia  and  Cilicia,  including  the  Jahrsugat,  the  fertile  Hamidian  Plain 
to  the  north-east  of  Adana,  which  will  be  opened  up  by  the  projected 
extension  of  the  Anatolian  Railway. 

At  present  the  "  Yerli "  cotton  of  Asia  Minor  is  largely  utilised  for 
native  manufacture  with  hand  looms.  There  are  cotton  gins  in  most  of 
the  centres.  There  are  also  cotton-spinning  establishments  in  several 
towns  of  the  Ardin  district,  and  also  at  Tarsus  and  Adana,  where  there 
are  large  establishments  worked  by  steam  or  water  power  in  which  the 
"  Yerli "  fibre  is  spun  into  yarn  and  also  woven  into  the  coarse  cloth 
known  as  "  Cabot,"  for  which  there  is  a  large  demand  at  Marash,  Aintab, 
and  throughout  the  interior  of  Asia  Minor.  There  is  littlt*  use  for  this 
Ivind  of  coarse,  short-stapled  cotton  in  England,  and  the  export  from 
Asia  Minor  is  chiefly  to  Austria- Hungary,  Spain,  Italy,  and  Germany. 
The  extensive  cultivation  of  cotton  in  Asia  Minor  and  other  Turkish 
possessions  may  be  said  to  date  from  the  time  of  the  American  Civil 
War.  The  total  export  of  cotton  from  Turkey  at  the  present  time  is 
stated  to  be  about  500,000  bales. 

The  successful  growth  of  American  Upland  cotton  will,  no  doubt,  be 
enormously  extended  in  the  future.  American  cotton  is  already  spun 
into  yarn  at  Adana,  and  the  yarn  is  sold  locally.  Some  of  the  American 
cotton  is  also  exported.  The  soil  and  climate  of  several  large  districts 
of  Asia  Minor  are  particularly  suitable  for  cotton  cultivation,  even 
without  irrigation,  whilst  labour  is  fairly  abundant  and  moderately 
cheap.  The  extension  of  the  Anatolian  Railway  system  will  give  an 
immense  impetus  to  this  industry. 

After  describing  the  railway  systems  of  Asia  Minor,  the  report  goes 
on  to  say  that  Great  Britain,  and  especially  those  engaged  in  the  cotton 
industry,  will  naturally  follow  agricultural  and  other  developments  in 
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Asia  Minor  with  attention.  Smyrna  owes  its  present  position  as  the 
chief  town  and  port  of  Asia  Minor  very  largely  to  British  enterprise  in 
the  past,  whilst  at  present  it  includes  a  large  British  mercantile  com- 
munity through  whose  hands  much  of  the  business  with  the  interior  of 
Asia  Minor  still  passes,  and  through  whose  activity  two  important  rail- 
ways were  built  with  Smyrna  as  a  terminus,  only  one  of  which,  however, 
is  now  under  British  control.  So  far  as  the  agricultural  development  of 
the  country  is  concerned,  and  especially  cotton  cultivation,  it  is  obvious 
that  progress  must  sooner  or  later  have  two  results ;  the  increased 
supply  of  native  cotton  and  of  American  and  Egyptian  varieties  will 
lead  (1)  to  the  establishment  of  numerous  cotton  mills  like  those 
which  at  present  exist  in  Adana  and  Tarsus,  and  (2)  to  the  local 
production  of  yarn,  which  is  at  present  largely  imported  from  England. 

The  export  of  raw  cotton  is  also  likely  to  increase.  At  present  this 
export  does  not  directly  affect  Great  Britain,  since,  as  has  been  men- 
tioned, the  coarse  cotton  is  chiefly  sent  to  the  continent  of  Europe.  In 
the  future,  howev^er,  as  has  been  already  suggested,  it  seems  certain 
that  American  cotton  suitable  for  the  Lancashire  manufacturer  will  be 
grown  in  Asia  Minor  in  increasing  quantity.  An  area  which  is  believed 
to  be  nearly  equivalent  to  that  of  the  present  cotton  area  in  Egypt  is 
available,  on  the  outskirts  of  Europe,  for  the  growth  of  American  cotton. 
This  area,  says  Professor  Dunstan,  is  somewhat  nearer  England  than 
E<'ypt  is.  In  Egypt  is  now  established  a  great  and  prosperous  cotton- 
producing  industry,  and  the  cotton,  which  is  of  superior  quality  and  of 
special  type,  is  largely  utilised  by  the  British  manufacturer.  For  the 
more  generally  useful  cotton  of  the  ordinary  type,  the  British  consumer 
has  at  present  to  depend  almost  entirely  on  the  United  States  of 
America,  and,  chiefly  owing  to  the  difficulties  which  have  arisen  from 
almost  complete  dependence  on  a  single  source  of  supply,  great  eff'orts 
are  being  directed  and  a  large  capital  sum  of  money  has  been  raised  in 
order  to  develop  cotton-growing  in  many  of  the  tropical  possessions  of 
Great  Britain,  and  especially  in  West  Africa.  While  this  enterprise  has 
been  attended  Avith  a  considerable  measure  of  success,  no  large  area 
comparable  with  that  in  Asia  Minor  has  yet  been  demonstrated  with 
certainty  to  be  capable  of  growing  American  cotton,  although  in 
Northern  Nigeria  native  cotton  of  similar  quality  may  become  available 
in  course  of  time,  and  when  the  necessary  transport  facilities  have  been 
provided. 

Professor  Dunstan  declares  that  in  any  forecast  of  the  future  of  the 
cotton  production  of  the  world  the  possibilities  of  Asia  Minor  must  be 
taken  int^  account.  It  is  a  country  in  which,  with  proper  sanitary 
measures,  Europeans  can  live  throughout  the  year,  the  climate  being  less 
tropical  than  that  of  Egypt.  Moreover,  cattle,  sheep,  and  goats  thrive 
in  all  the  well-watered  districts.  It  would  be  hazardous  at  this  stage  to 
predict  what  may  be  the  trend  of  operations,  and  whether  it  will  be 
found  advantageous  to  continue  to  grow  short-stapled  "  Yerli "  cotton, 
American  (Upland)  cotton,  or  an  American-Yerli  hybrid  of  medium 
staple,  or,  as  irrigation  is  provided,  Egyptian  cotton  of  long  staple.  So 
far  as  a  forecast  can  be  made,  it  seems  probable  that  American  Upland 
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cotton,  or  an  American-Yerli  hybrid  combining  the  advantages  of  both 
descriptions,  will  gradually  become  the  staple  production,  and  as  this 
develops  Asia  Minor  will  have  to  be  considered  as  a  serious  competitor 
with  those  regions  in  Africa,  more  remote  from  Great  Britain,  in  which 
American  or  similar  cotton  can  be  cultivated,  and  it  is  not  too  much  to 
expect  that  in  time  this  competition  will  also  be  felt  by  the  United 
States. 

At  the  present  time  there  are  several  factors  which  militate  against 
any  large  scheme  of  agricultural  development  in  Asia  Minor,  the  more 
important  of  which  may  be  briefly  referred  to.  The  tithe  system  at 
present  in  force  in  the  Turkish  dominions  is  not  one  which  commends 
itself  to  the  European  capitalist.  The  absence  of  security  in  the  country 
and  the  apparent  indifference  of  the  Turkish  Government  to  the  protec- 
tion of  life  and  property  are  matters  of  common  knowledge.  In  order 
to  make  the  country  anything  like  fully  productive  of  cotton  and  cereals, 
it  would  probably  be  necessary  to  secure  extensive  tracts  of  suitable 
land  and  engage  in  cultivation  in  a  large  way.  At  present,  however, 
land  cannot  be  held  by  a  foreigner,  and  therefore  all  enterprise  is  re- 
stricted to  subjects  of  the  Ottoman  Empire.  It  is  possible  that  these 
restrictions  may  be  removed  and  security  obtained.  At  present,  however, 
they  are  operative,  and  therefore  the  only  means  of  extending  and  im- 
proving cotton  cultivation  in  Asia  Minor  lies  in  co-operation  with  the 
native  holders.  It  is  on  these  lines  that  German  enterprise  is  at  present 
proceeding,  any  attempt  at  German  colonisation  being  resisted,  although 
this  has  often  been  proposed  and  pressed. 

If  the  cotton-grovving  possibilities  of  Mesopotamia,  in  addition  to 
those  of  Anatolia  and  other  districts  of  Asia  Minor  proper,  are  ever 
realised,  it  may  be  safely  predicted,  says  Professor  Dunstan,  that  they 
will  rival  those  of  the  United  States  as  well  as  of  India. 


PEOCEEDINGS  OF  THE  ROYAL  SCOTTISH  GEOGRAPHICAL 

SOCIETY. 

At  a  Meeting  of  Council,  held  on  the  18th  December  1908,  it  was 
unanimously  resolved  to  recommend  to  the  Society  that  the  fee  for  the 
Ordinary  Diploma  of  Fellowship  be  i-aised  to  two  guineas.  This  resolu- 
tion will  be  put  to  the  members  at  an  early  meeting. 

A  Meeting  of  Council  was  held  on  January  21st,  Avhen  the  following 
ladies  and  gentlemen  were  elected  Members  of  the  Society  : — 

Miss  Cecilia  Sanderson.  Donald  Sutherland,  J. P. 

Miss  Anne  Mercer  Watson,  L.E.C.P.,  George  A.  Burnett,  M.A.,  B.Sc. 

L.R.C.S.E.  R.  W.  Seton  Watson. 

George  Bell.  T.  Drummond  Wanliss. 

Ernest  Maclagan-Wedderburn,  W.S.,  .James  Ritchie. 

M.A.,  LL.B.,  F.R.S.E.  David  J.  Macdonald. 
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James  Nicoll  Smith,  J.P.  W.  MacLean  Homan,  C.E. 

Walter  Campbell,  L.D.S.,  R.C.S.  Eng. 

The  following  Avere  elected  "  Teacher  Associate  "  Members  : — 
Miss  J.  G.  Niven.  Charles  I.  Grist. 

Diploma  of  Fellowship. 

The  Council  awarded  the  Honorary  Diploma  of  Fellowship  to  : — ■ 
Professor  Dr.  Gustav  Hellmann,  President  of  the  Geographical  Society  of 
Berlin  ;  Professor  Dr.  Eugene  Oberhummer,  President  of  the  Geographical 
Society  of  Vienna;  Professor  Fr.  Schrader,  President  of  the  Central 
Commission  of  the  Geographical  Society  of  Paris ;  Dr.  Arthur  de 
Claparede,  late  President  of  the  Geographical  Society  of  Geneva ;  Pro- 
fessor Dr.  Eugen  Warming,  Copenhagen ;  Professor  Dr.  Paul  Vidal  de  la 
Blache,  Paris  ;  Professor  Dr.  Eduard  Briickner,  Vienna ;  Dr.  Emmanuel 
de  Margerie,  President  of  the  Geographical  Society  of  France,  Paris. 

The  Ordinary  Diploma  of  Fellowship  was  conferred  on : — Ernest 
Maclagan-Wedderburn,  W.S.,  M.A.,  LL.B.,  F.R.S.E.,  and  George  Aimers 
Barclay,  subject  to  their  compliance  with  the  prescribed  conditions. 

Corresponding  Members. 

The  following  gentlemen  were  elected  Corresponding  Members  of 
the  Society  :  Captain  Alfred  Bertrand,  President,  Geographical  Society 
of  Geneva ;  Professor  Robert  Chodat,  Rector  of  the  University  of  Geneva ; 
Dr.  J.  J.  Sederholm,  President  of  the  Finland  Geographical  Society, 
Helsingfors. 

Erratum. — In  the  January  issue,  p.  34,  under  "New  Members,"  the 
name  Robert  Whyte  Maday  should  read  Robert  Whyte  Mackay. 

A  Resolution  was  passed  expressing  the  Council's  sense  of  the  loss 
sustained  by  the  Society  through  the  death  of  Mr.  J.  R.  Reid,  CLE. 
A  copy  of  the  Resolution  was  ordered  to  be  communicated  to  the  family. 

Lectures  in  February. 

The  Rev.  John  Kelman,  D.D.,  will  address  the  Society  on  his  travels 
across  the  Syrian  Desert  to  Palmyra.  The  address  will  be  delivered  on 
the  following  dates  :  Edinburgh  11th,  Glasgow  12th,  and  Aberdeen  15th 
February. 

Dr.  Sven  Hedin  will  lecture  before  the  Edinburgh,  Glasgow,  Dundee, 
and  Aberdeen  Centres  on  the  16th,  17th,  18th,  and  19th  February 
respectively. 

George  R.  Parkin,  C.M.G.,  LL.D.,  will  deliver  a  lecture  entitled 
"  Canada  and  Canadian  Railways "  before  the  Aberdeen  and  Edinburgh 
Centres  on  the  23rd  and  25th  February. 

Mr.  Gerrard  de  Hochpied  Larpent,  B.A.  (Cantab.),  will  lecture  before 
the  Glasgow  Centre  on  the  26th  February.  "Rhodesia"  will  be  the 
subject  of  his  address. 
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Reserved  Seats. 

A  limited  number  of  seats  will,  as  an  experiment,  be  reserved  at  the 
Lecture  Meetings,  and  Members  of  the  Society  may,  if  they  wish, 
obtain  two  vouchers  for  such  seats  on  payment  of  two  shillings  for  each 
voucher.  Members  who  purchase  extra  tickets  admitting  to  a  Lecture 
may  procure  vouchers  for  these  Reserved  Seats  by  paying  tAvo  shillings 
for  each  voucher  in  addition  to  the  price  of  the  extra  tickets.  No  Reserved 
Seat  can  be  guaranteed  unless  applied  for  before  the  day  of  the  Lecture. 
Holders  of  Reserved  Seats  should  be  seated  ten  minutes  before  the  Address 
begins,  and  seats  not  occupied  befoi-e  7.55  p.m.,  when  the  ropes  will  be 
removed,  may  be  filled  up. 


OBITUARY. 
J.  R.  REID,  CLE. 


It  is  with  very  sincere  regret  that  we  haAe  to  i^ecord  the  death  on 
Christmas  Day  of  Mr.  James  Robert  Reid,  CLE.,  one  of  the  Trustees  of 
this  Society.  Mr.  Reid  was  an  Edinburgh  man  ;  the  son  of  a  well-known 
citizen,  Dr.  Alexander  Reid,  LL.D.  In  1860  he  joined  the  Indian  Civil 
Service,  and  his  energy  and  ability  soon  Avon  for  him  the  reputation  of 
being  one  of  the  most  distinguished  officers  of  the  North- Western  Pro- 
vinces. At  an  early  stage  in  his  career  he  was  entrusted  with  the  revision 
of  the  land  settlement  of  the  important  district  of  Azimgarh,  and  his 
final  report  on  this  is  still  recognised  as  a  model  masterpiece  of  adminis- 
trative research  and  an  unfailing  treasury  of  valualile  information  for  all 
who  succeeded  him.  When  his  arduous  task  at  Azimgarh  was  completed, 
he  returned  to  the  executive  branch  of  the  service  for  a  short  time,  but 
after  a  brief  initiation  in  secretariat  work  he  Avas  appointed  in  1884 
Chief  Secretary  to  Government.  On  leaving  the  secretariat  for  the 
arduous  and  honourable  post  of  Senior  Member  of  the  Board  of  Revenue 
in  1890,  he  was  decorated  \Aath  the  CLE.,  and  in  the  folloAving  year  AA^as 
appointed  to  the  Legislative  Council.  In  1894  he  retired  from  the 
ser\ace,  and  after  a  brief  stay  in  the  south  of  England  settled  doAvn  in 
Edinburgh,  where  his  reputation  had  preceded  him.  His  marked  ability 
and  conscientious  discharge  of  duty  soon  found  ample  recognition,  and  he 
took  an  active  and  useful  part  in  many  public  and  private  philanthropic 
institutions  ;  but  of  late  years  declining  health  compelled  him  reluctantly 
to  withdraAv  to  some  extent  from  actiA^e  Avork.  He  serA^ed  on  the  Council 
of  this  Society  from  1898  till  his  death,  and  Avas  Honorary  Treasurer  for 
three  years,  viz.  1899  to  1901.  In  1902  he  was  appointed  one  of  the 
Trustees  of  the  Society.  Besides  taking  an  active  part  in  the  business  of 
the  Council,  Mr.  Reid  frequently  contributed  to  the  Magazine,  and  his 
contributions,  such  as  his  article  on  the  D\dch  in  Java  in  the  volume  for 
1904,  or  that  on  Ancient  Kliotan  in  the  volume  for  1907,  indicate  the  calm 
and  fearless  impartiality  and  careful  mature  judgment  Avhich  were  so 
characteristic  of  all  his  work.  On  the  23rd  December  he  attended  a 
VOL.  XXV.  G 
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meeting  of  a  Sub-Committee  of  the  Council,  and  thus  his  death  on 
Christmas  Day  was  a  startling  shock  to  his  colleagues  who  very  sincerely 
mourn  his  loss. 


GEOGRAPHICAL   NOTES. 

Europe. 

The  Climate  of  the  Orkneys. — The  current  issue  of  the  Journal  of 
the  Scottish  Meteorological  Society  contains  an  interesting  article  by  Mr.  M. 
Spence  on  the  climate  of  the  Orkneys,  from  which  we  extract  the  follow- 
ing facts  relating  to  vegetation  and  possible  climatic  changes.  As  is 
well  known,  the  islands  are  virtually  treeless,  though  tree  trunks  are 
abundant  in  some  of  the  peat  bogs,  black  birch  being  especially  common. 
At  present,  in  addition  to  a  few  artificially-sheltered  plantations, 
remnants  of  arborescent  vegetation  occur  in  sheltered  crannies  in  Hoy, 
the  island  which,  on  account  of  its  relief,  contains  the  most  sheltered 
valleys.  Here  are  to  be  found  specimens  of  mountain  ash,  poplar,  hazel, 
black  birch,  willow,  and  honeysuckle.  In  the  author's  opinion  some 
other  facts  also  lend  support  to  the  view  that  the  climate  is  slowly 
changing.  Thus,  the  hart's  tongue  and  holly  ferns  were  formerly  more 
abundant  than  now,  and  a  native  sedge  {Carex  pimiculata)  seems  to  occur 
in  the  islands  in  only  a  few  specimens,  and  to  rarely  ripen  its  seeds. 
There  are  a  few  other  cases  of  the  same  kind,  though  in  some  of  them, 
as  possibly  also  in  the  case  of  the  ferns  mentioned,  it  seems  to  us  difficult 
altogether  to  exclude  human  interference.  Another  point  of  interest  is 
that  while  plants  introduced  from  the  south  have  great  difficulty  in 
obtaining  a  foothold,  those  from  the  north  are  readily  acclimatised. 

There  appears  to  be  a  considerable  bulk  of  opinion  in  support  of  the 
view  that  the  summers  in  Orkney  are  becoming  colder  and  the  winters 
less  severe,  and  it  is  remarkable  that  the  statistics  available  lend  at  least 
some  support  to  this  opinion.  The  meteorological  figures  show  also  the 
stormy  nature  of  the  climate,  the  Orkneys  having  more  gales  than  any 
other  place  in  Great  Britain.  January  is  the  stormiest  month,  with  an 
average  of  sixteen  gales,  December  and  November  come  next,  with 
fourteen  and  twelve  respectively.  The  spring  gales  retard  the  groAvth 
of  vegetation,  both  seedtime  and  harvest  being  later  than  on  the  main- 
land, the  former  is,  however,  proportionally  later  than  the  latter.  It  is 
not  unusual  for  here,  which  is  grown  where  seaweed  is  available  as 
manure,  to  be  sown  in  the  third  week  of  May,  and  cut  in  the  second 
week  of  August,  giving  an  eleven  weeks'  growing  period.  A  ten  weeks' 
period  has  been  known,  but  is  rare. 

The  Italian  Earthquake. — The  fearful  earthquake  which  took 
place  in  Southern  Italy  and  Sicily  on  the  morning  of  December  28, 
1908,  must  rank  among  the  great  disasters  which  have  overtaken  the 
human  race  in  historic  times.  As  in  all  similar  cases  there  is  difficulty 
in  obtaining  exact  scientific  information  as  to  the  sequence  of  events. 
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especially  meantime  when  the  human  aspects  of  the  calamity  must 
necessarily  occupy  the  attention  of  those  near  at  hand. 

From  the  accounts  which  have  appeared  in  the  Times  and  other 
newspapers,  and  from  an  article  in  Nature,  we  extract  the  following 
general  account.  The  great  shock  occurred  in  the  early  morning,  and 
was  followed  by  a  number  of  others,  the  seismograph  at  the  Observatory 
of  Mileto,  Calabria,  registering  twenty-eight  of  these  before  it  was 
destroyed.  The  great  shock  was  followed  by  a  sea- wave,  in  regard  to 
which  accounts  are  still  confused  and  conflicting.  The  wave  apparently 
did  more  harm  on  the  Italian  side  of  the  Straits  of  Messina  than  on  the 
Sicilian  side.  There  has  apparently  been  both  local  elevation  and 
depression  of  the  sea-level  as  the  result  of  the  shock.  It  is  believed 
that  the  earthquake  was  polycentrk — that  is,  it  did  not  originate  from  a 
single  focus  or  centre,  but  from  a  number  of  these.  These  foci  appear 
to  have  lain  either  very  close  to  the  shore  or  beneath  the  sea.  This 
would  account  for  the  size  and  extension  of  the  sea-wave,  which 
reached  at  least  as  far  as  Malta.  The  first  great  tremor  has  been 
followed  by  a  considerable  number  of  others,  these  occurring,  for  instance, 
on  December  29,  30,  31,  January  1,  3,  and  a  more  severe  shock  on 
January  7,  as  well  as  on  subsequent  dates. 

As  to  the  area  affected,  the  shock  reached  its  maximum  violence  in 
the  east  of  Sicily  and  the  extreme  south  of  Calabria.  Messina  is 
apparently  com])letely  destroyed,  as  is  also  Reggio  on  the  mainland. 
The  area  affected  by  the  maximum  shock  is  given  by  Professor  Eicco  of 
Catania  as  extending  from  Palmi  on  the  mainland  to  Castroreale  in 
Sicily,  a  distance  of  forty  miles.  Considerable  damage  to  buildings 
occurred  within  the  region  extending  from  Patti  on  the  north  coast  of 
Sicily  and  Eiposto  on  the  east  coast,  to  Pizzo  in  Calabria,  a  distance  of 
eighty-six  miles.  Within  this  area,  however,  damage  was  not  uniform, 
for  Taormina  on  the  east  coast  of  Sicily  showed  no  injury,  with  the 
exception  of  one  hotel  slightly  damaged.  The  earthquake  was  felt  as  a 
violent  shock  over  a  much  larger  area — from  Mistretta  on  the  north 
coast  of  Sicily  and  Noto  on  the  east,  to  Cosenza  in  Calabria,  a  distance 
of  186  miles.  Again,  however,  the  effects  were  very  unequal,  for 
although  much  damage  was  done  at  Noto,  on  the  one  hand,  and  at 
Cosenza  on  the  other,  Catania  escaped  uninjured.  To  a  smaller  extent 
the  earthquake  was  felt  over  a  much  wider  area,  ranging  from  Trapani 
and  Marsala  on  the  extreme  east  of  Sicily  to  as  far  as  Naples,  in  one 
direction,  and  Brindisi  in  another. 

We  shall  publish  an  article  on  the  earthquake  at  a  later  date,  when 
fuller  information  is  available. 

French  Vital  Statistics. — The  recent  publication  of  the  vital 
statistics  of  France  during  the  year  1907  has  brought  to  light  some 
very  striking  features.  During  the  year  the  excess  of  deaths  over 
births  reached  the  extraordinary  figure  of  19,920.  There  were  32,878 
fewer  births  and  13,693  more  deaths  than  in  1906.  The  birth-rate  is 
now  207  per  10,000  inhabitants,  the  diminution  of  natality  being 
almost  general  throughout  the  country,  for  82  departments  showed  a 
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decrease  and  only  5  an  increase.  In  1906  the  relative  increase  of  the 
population  was  7  per  10,000,  while  in  1907  it  fell  to  minus  5  per 
10,000. 

Asia. 

Dr.  Sven  Hedin's  Journey. — An  interesting  photograph,  which  we 
reproduce  here,  has  been  presented  to  the  Society  by  Col.  Dunlop  Smith, 


representing  Dr.  Sven  Hedin  in  the  \  iceregal  Lodge  at  Simla,  in  the  act 
of  explaining  his  panoramas  to  Col.  Smith.     Dr.  Sven  Hedin,  while  at 
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Simla,  gave  a  lecture  on  his  journey,  the  lecture  being  illustrated  by  a  map 
and  a  large  number  of  sketches,  photographs,  and  panoramas  which  were 
arranged  at  either  side  of  the  ball-room  in  which  the  lecture  was  de- 
livered. A  number  of  these  are  clearly  seen  in  the  photograph,  which 
has  the  historical  interest  of  being  the  first  photograph  of  the  explorer 
taken  after  his  return. 

Africa. 

Expedition  to  East  Africa. — The  Smithsonian  Institution  is 
arranging  to  send  an  expedition  to  Africa  during  the  present  year,  under 
the  leadership  of  ex-President  Roosevelt.  The  main  object  of  the  expedi- 
tion is  to  collect  natural  history  materials  from  Africa  for  the  National 
Museum  at  Washington,  but  as  at  lea&t  one  large  mountain,  probably 
j\Iount  Kenia,  is  to  be  visited,  it  is  probable  that  some  results  of 
geographical  importance  will  also  be  obtained.  The  party  will,  it  is 
expected,  reach  Mombasa  in  April,  and  will  travel  up  the  Uganda 
Railway  to  Nairobi  and  Lake  Victoria  Nyanza.  The  return  will  be 
made  by  the  Nile  to  Cairo. 

The  Supposed  Circumnavigation  of  Africa  under  Nechao  II. 

—  It  w^ill  be  recollected  that  in  the  Report  of  the  Geneva  Geographical 
Congress,  published  here  last  October  (vol.  xxiv.  p.  527),  an  account  was 
given  of  a  paper  read  by  M.  Moret  of  the  Guimet  Museum  at  Paris  on 
two  scarebs,  believed  to  be  genuine,  which  gave  an  account  of  a  circum- 
navigation of  Afi'ica  accomplished  by  the  Egyptians  under  Nechao  ii. 
The  scarebs  gave  few  if  any  details  which  are  not  to  be  found  in  Hero- 
dotus, and  some  scepticism  was  expressed  at  the  Congress  as  to  their 
authenticity.  Subsequent  investigation  confirmed  the  doubts  expressed, 
and  the  theory  of  the  authenticity  of  the  scarebs  was  abandoned  by 
l''gyptologists.  In  consequence,  legal  proceedings  were  taken  against 
the  person  who  sold  the  scarebs  as  genuine,  and  it  is  stated  in  a  Times 
telegram  that  a  confession  has  been  made  that  they  were  made  and 
engraved  in  Paris  to  the  order  of  the  vendor.  The  point  of  scientific 
interest  is  that  the  description  in  Herodotus  now  falls  back  into  the 
position  of  doubt  Avhich  it  occupied  prior  to  the  present  controversy. 

General. 

A  New  Journal. — We  have  received  the  first  number  of  a  new 
monthly  journal  entitled  Travel  and  Exploration,  which,  as  the  title 
indicates,  is  to  be  devoted  to  accounts  of  exploring  work  and  travels  in 
little-known  regions.  The  January  issue  opens  with  an  interesting 
"  Call  to  Exploration"  by  Sir  Clements  Markham,  which  narrates,  in 
a  very  modestly  expressed  form,  some  of  the  more  striking  incidents 
in  Sir  Clements'  own  career,  notably  his  discovery  of  cinchona  trees 
in  the  Peruvian  Andes,  and  the  subsequent  introduction  of  these  trees 
into  India. 

Among  the  other  articles  are  one  by  Lieutenant  Trolle,  one  on  travel 
in  the  Balkans  by  Miss  Edith  Durham,  together  with  many  others.  All 
the  articles  are  well  illustrated,  simi)le  sketch-maps  being  supplied  where 
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necessary,  as  well  as  photographs,  so  that  the  whole  has  a  most  attractive 
appearance.  The  editor  of  the  new  journal  is  Mr.  Carter  Gilmour, 
F.R.G.S.,  and  the  publishers  Witherby  and  Co.  Some  interesting  articles 
are  promised  for  the  February  issue. 

The  Geographical  Association. — The  Annual  Meeting  of  this 
Association  was  held  in  London  on  January  6,  when  several  papers 
were  read,  and  a  most  encouraging  account  of  the  progress  of  the  Asso- 
ciation given.  There  are  now  763  members,  being  an  increase  of  250 
during  the  year.  Mr.  Douglas  Freshfield  was  re-elected  president  of 
the  Association,  and  delivered  an  address  in  which  he  dealt  with  the 
present  condition  of  geographical  education,  and  the  jirogress  which  has 
been  made  recently.  Dr.  H.  R.  Mill  also  read  a  paper  on  the  rainfall 
of  the  British  Isles. 

The  Association  of  American  Geographers. — Professor  A.  P. 
Brigham  has  sent  us  the  following  note  in  regard  to  this  Association : — 
The  Fifth  Annual  Meeting  was  held  in  Baltimore,  December  31,  1908- 
January  2,  1909,  under  the  presidency  of  Mr.  G.  K.  Gilbert.  Professor 
Albrecht  Penck  gave  a  lecture  before  the  Association  at  its  opening 
session  on  Thursday  evening,  on  "Man,  Soil,  and  Climate."  Other 
features  of  the  meeting  were  the  president's  address,  by  Mr.  Gilbert,  on 
the  subject  "  Earthquake  Forecasts,"  and  a  round  table  conference  on 
"  Geography  for  Secondary  Schools,"  conducted  by  Professor  P.  E. 
Dodge.  The  conference  was  held  informally  in  connection  with  a  smoker 
at  the  Johns  Hopkins  Club  on  Friday  evening.  About  thirty  papers 
were  read  by  members,  representing  meteorology  and  various  phases  of 
physiographic,  biological,  human  and  educational  geography.  The 
important  subject  of  cartography  Avas  also  well  represented.  The  officers 
for  the  ensuing  year  are  : — President,  W.  M.  Davis;  First  Vice-President, 
L.  A.  Bauer;  Second  Vice-President,  E.  E.  Johnson;  Secretary,  A.  P. 
Brigham  ;  Treasurer,  N.  M.  Fenneman  ;  Councillors,  Cyrus  C.  Adams, 
R.  S.  Tarr,  and  R.  E.  Dodge.  The  place  of  the  next  meeting  will  be 
fixed  by  the  Council. 

Commercial  Geography. 

Cotton  Growing  in  Spain. — In  the  BuUetin  of  the  Imperial 
Institute  there  are  some  notes  on  this  subject,  from  which  it  appears 
that  cotton  was  grown  in  the  Peninsula  in  Valencia  in  the  eighth 
century  by  the  Arabs,  who  introduced  it  there.  In  the  thirteenth 
century  it  was  grown  on  a  considerable  scale,  but  never  recovered  from 
the  blow  to  agricultural  prosperity  dealt  by  the  expulsion  of  the  Moors, 
who  were  not  only  skilful  agriculturists,  but  had  an  effective  system  of 
irrigation.  During  the  eighteenth  century  great  efforts  were  made  to 
encourage  cotton-growing,  but  owing  to  the  competition  of  the  American 
product,  and  the  want  of  the  requisite  skill  and  perseverance,  the  industry 
gradually  declined  after  the  close  of  the  American  "War  of  Independence. 
As  regards  the  climatic  factor,  it  is  found  that,  owing  to  the  deficient 
rainfall  in  spring,  and  its  virtual  absence  in  summer,  cotton   will  only 
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grow  on  land  which  can  be  irrigated  at  times.  As  yet  irrigation  is  but 
little  practised  in  Spain,  but  Andalusia  possesses  thousands  of  acres  of 
land,  at  present  used  chiefly  as  pasture  for  the  bulls  for  the  bull-fights, 
which  could  be  easily  irrigated  and  used  for  cotton-growing.  It  is 
believed  that  the  whole  of  the  land  along  the  banks  of  Guadalquiver, 
from  Andujar  to  Huelva,  could  be  used  in  this  way.  The  experiments 
fco  far  performed  have  not,  however,  given  a  high  yield. 

The  Development  of  Portuguese  East  Africa. — According  to 
the  Bulletin  of  the  Imperial  Institute  the  commercial  development  of 
extensive  territories  in  the  province  of  Mozambique,  in  Portuguese 
East  Africa,  has  been  entrusted  by  the  Government  to  the  Mozambique 
Company.     Some  account  of  the  work  done  by  this  Company  follows. 

Exploration  in  the  three  provinces  of  Goronzoga,  Neves,  Ferreira, 
and  Chimoio  has  not  so  far  led  to  the  finding  of  geological  deposits 
likely  to  be  rich  in  minerals.  No  coal  nor  iron  has  as  yet  been  found. 
Salt  is  found  on  the  dried-up  plains  after  the  rainy  season  is  over,  the 
best  being  that  in  the  Nyakapanda  plain.  In  the  mountainous  region  of 
Manica,  on  the  other  hand,  near  the  Rhodesian  border,  auriferous  quartz 
has  been  found,  with  some  veins  of  other  minerals  of  commercial  import- 
ance, but  as  yet  the  mineral  products  are  not  of  great  importance. 

Though  the  three  provinces  named  above  are  poor  in  minerals  their 
forests  are  rich,  and  the  climate  is  tolerably  good,  the  soil  fertile,  and 
streams  capable  of  being  used  in  irrigation  abundant.  Rubber-yielding 
trees  are  said  to  be  widely  distributed,  and  four  of  them  yield  a  com- 
mercially valuable  product.  The  only  rubber  plant  cultivated  at  present 
to  any  extent  is  the  Ceara  rublier  tree,  and  this  plant  has  not  proved 
very  satisfactory  owing  to  the  way  in  which  it  suffers  from  the  wind. 
It  seems  unlikely  that  it  will  pay  Europeans  to  form  plantations  of  it. 
Other  species  could,  however,  probably  be  introduced.  As  timber  trees, 
ironwood,  ebony,  and  mahogany  are  important,  and  some  trade  is  already 
done  in  the  export  of  the  two  latter.  Some  resins  and  gums  occur,  as 
well  as  oil-seeds  ;  plantations  of  oil-palms  and  of  cocoa-nuts  have  proved 
unsuccessful.  The  groAvth  of  fibrous  plants  is  being  encouraged,  special 
attention  being  given  to  cotton-groAving,  but  as  yet  without  great  results. 
Coffee,  tobacco,  pineapples,  sorghum,  cassava,  rice,  and  sugar-cane  are  all 
grown,  especially  the  last-named.  Sugar  is  exported  in  some  quantity, 
and  is  produced  principally  in  Goronzoga.  The  natives  raise  cattle  to 
some  extent,  but  no  care  is  taken  in  the  selection  of  forms  for  breeding, 
and  the  herds  show  a  tendency  to  degenerate.  A  serious  cattle  disease 
is  also  prevalent,  while  poultry  farming,  though  carried  on  to  a  con- 
siderable extent,  is  similarly  handicapped  by  a  disease.  Bees  are  kept  by 
the  natives,  but  their  primitive  methods  make  the  industry  unproductive. 

The  Camphor  Industry  in  Formosa. — The  occupation  of  Formosa 
has  given  to  Japan  a  virtual  monopoly  in  the  production  of  camphor. 
Outside  this  island  camphor  is  only  exploited  in  certain  of  the  southern 
islands  of  the  Japanese  archipelago,  for  elsewhere  the  trees  either  exist 
in  too  small  amount  to  be  worth  exploitation,  or  the  industry  has  not  yet 


96  SCOTTISH    GEOGRAPHICAL   MAGAZINE. 

been  started.  In  the  Revue  Coloniale,  M.  Reginald  Kann  gives  an  account 
of  the  industry  as  carried  on  in  Formosa. 

The  trees  formerly  occurred  over  the  whole  surface  of  the  island, 
but  the  wasteful  methods  employed  by  the  natives  have  led  to  their 
rapid  destruction,  so  that  the  camphor-tree  is  now  only  found  in  the 
mountainous  regions  inhabited  by  still  savage  tribes.  There  are  no 
forests  composed  exclusively  of  these  trees,  which  are  found  scattered 
through  the  forests.  While  trees  of  small  size  are  numerous,  those  of  suffi- 
ciently large  calibre  for  the  needs  of  the  industry  are  rare,  and  even  in  the 
most  productive  regions  are  separated  from  one  another  by  distances  of  at 
least  four  hundred  to  six  hundred  metres.  In  Formosa  the  trees  reach 
frequently  a  considerable  height  and  diameter ;  those  in  which  the  basal 
circumference  is  from  eight  to  twelve  or  even  thirteen  metres  are  not 
uncommon.  Such  trees  would  supply  a  camphor  still  for  several  years, 
and  would  give  a  yield  of  camphor  of  the  value  of  some  £400.  These 
trees  are,  however,  somewhat  rare,  and  the  majority  of  the  trees  utilised 
have  only  a  diameter  of  four  metres  and  yield  about  fifty  piculs  of 
crystallised  camphor  (a  picul  is  equivalent  to  one  hundred  and  thirty- 
three  English  pounds). 

The  chief  difficulty  in  regard  to  the  exploitation  of  the  trees  is  that 
they  grow  in  regions  where  the  workmen  are  exposed  both  to  savage 
tribes  and  to  very  unhealthy  conditions.  Before  proceeding  to  set 
up  the  still  it  has  been  for  long  the  custom  to  obtain  an  authorisation 
from  the  chief  of  the  tribes  in  whose  territories  the  trees  are  found,  the 
manufacturer  giving  an  equivalent  in  the  shape  of  pork,  rice  and  alcohol 
for  the  protection  afforded.  The  manufacturers  have  always  been  Chinese 
or  Japanese,  and  begin  by  clearing  in  the  wood  a  space  on  which  the 
primitive  still  is  set  up.  The  apparatus  is  necessarily  rough,  because  it 
has  to  be  moved  to  a  new  locality  as  soon  as  one  part  of  the  forest  shows 
signs  of  exhaustion.  In  general  each  still  requires  only  one  man  to 
bring  the  charge  and  supervise  the  process  of  distillation,  which  is  carried 
on  by  driving  a  current  of  steam  through  a  cone  filled  with  shavings  of 
the  camphor-tree.  The  trees  are  not  cut  down,  but  the  shavings  are 
removed  until  the  trunk  is  so  weakened  that  the  tree  falls  to  the  ground, 
when  the  process  is  continued  as  it  lies.  When  the  trees  within  a  radius 
of  fifteen  hundred  to  two  thousand  metres  of  the  still  are  exhausted  the 
apparatus  is  moved  to  a  new  locality. 

The  camphor-tree  of  Formosa  is  much  richer  in  the  product  than  that 
of  Japan,  As  yet  the  experts  at  work  on  the  subject  in  Japan  have  come 
to  no  definite  conclusion  on  the  possibility  of  cultivating  the  tree,  though 
the  apjiroaching  exhaustion  of  the  wild  trees  make  some  recuperative 
measure  increasingly  necessary.  An  attempt  has  been  made  to  compel 
the  manufacturers  to  employ  the  twigs  only,  or  the  leaves,  without 
touching  the  trunks,  but  neither  method  has  proved  satisfactory.  It  is 
feared  also  that,  with  the  dearness  produced  by  the  increasing  scarcity  of 
the  product,  the  market  may  be  lost  by  the  substitution  of  some  other 
substance  in  the  manufacture  of  explosives  and  of  celluloid.  This  at  the 
present  time  is  the  chief  cause  of  the  demand  for  the  product ;  the 
demand  in  the  pharmacy  trade,  and   for  religious  purposes  in  British 
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India,  being  now  relatively  small.  The  principal  countries  with  which 
a  trade  in  the  product  exists  are,  in  order  of  importance,  Germany,  the 
United  States,  England,  France,  and  Biitish  India. 

The  paper  gives  also  a  detailed  account  of  the  conditions  under  which 
the  camphor  industry  has  been  carried  out  at  various  dates.  It  is  now  a 
monopoly  of  the  Japanese  Government. 


EDUCATIONAL. 


We  have  received  from  the  University  of  Glasgow  the  following 
announcement  in  regard  to  teaching  of  Geography  there  : — The  appoint- 
ment to  the  newly  established  Lectureship  in  Geography  at  the  University 
of  Glasgow  has  been  accepted,  as  from  1st  October  1909,  by  Captain  Henry 
George  Lyons,  RE.  (retired),  F.R.S.,  F.R.G.S.,  F.R.Met.S.,  Hon.  D.Sc. 
Oxford  and  Dublin,  and  Vice-President  of  the  Geographical  Section  of  the 
British  Association,  1908,  Director-General  of  the  Survey  Department  of 
Egypt.  Captain  Lyons  is  an  honorary  member  of  the  Imperial  Archse- 
ological  Institute,  and  a  corresponding  member  of  the  Geographical 
Society  and  of  the  Meteorological  Society  of  Berlin.  He  has  also  been 
appointed  by  the  West  of  Scotland  Provincial  Committee  to  be  Lecturer 
in  Geography  to  teachers  in  training. 

We  offer  to  Captain  Lyons  our  hearty  congratulations  on  his  new 
appointment.  His  name  is  already  familiar  to  our  readers  in  connection 
with  his  Egyptian  work,  which  has  often  been  mentioned  here. 

The  Broad  Arroio  recently  published  some  of  the  comments  which  the 
Army  Qualifying  Board  made  in  their  report  on  the  326  candidates  who 
presented  themselves  for  examination  in  September  last  with  a  view  of 
obtaining  commissions  in  the  Army.  With  regard  to  Geography  the 
Board  says  : — "  There  is  still  an  unduly  large  proportion  of  candidates 
who  know  practically  nothing  of  Geography."  For  the  subjects  of 
"  History  and  Geography  "326  candidates  (the  full  number)  entered,  and 
of  these  68  failed,  or  20"9  per  cent. 

The  Geographical  Society  of  Finland  has  recently  drawn  up  a  small 
pamphlet,  in  French,  on  the  teaching  of  geography  in  Finland,  of  which 
copies  have  been  sent  to  us.  The  pamphlet  contains  a  number  of 
interesting  points,  the  syllabus  of  geographical  teaching  in  the  various 
schools  and  institutions  of  the  country  being  given  in  some  detail.  We 
note  as  of  special  interest  the  account  of  the  Geographical  Institute  in 
Helsingfors,  which  was  only  founded  in  1890,  but  which  has  already 
attained  considerable  dimensions.  At  present  it  has  a  hundred  pupils, 
who  pay  the  sum  of  12  marks  (shillings),  we  presume  per  annum. 
In  addition,  a  subsidy  of  750  marks  is  given  for  the  purchase  of  instru- 
ments and  books.  The  staff  apparently  consists  of  the  professor  of 
geography  in  the  university,  a  chief  of  the  practical  department,  and  a 
privat-docent.      The    Institute    includes    a    lecture  -  room,    a    drawing 
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department,  two  rooms  containing  the  library  and  museum,  and  a 
director's  room.  The  library  contains  a  fairly  complete  collection  of 
manuals,  maps,  atlases,  journals,  etc.,  as  well  as  a  collection  of  minerals 
of  Finland,  one  of  geodetic  instruments,  photographs,  photographic 
apparatus,  projection  apparatus,  wall  maps,  reliefs,  etc.  In  addition,  the 
Geographical  Society  has  put  its  collections  at  the  disposal  of  the 
University,  and  these  collections  are  lodged  in  the  Institute.  Among 
these  collections  there  is  a  set  illustrating  the  nature,  civilisation,  and 
natural  products  of  certain  countries,  chosen  as  types.  Thus  Switzerland 
has  been  chosen  as  a  type  of  an  Alpine  country ;  Italy  as  a  country  of 
ancient  civilisation,  with  a  warm  climate,  and  displaying  volcanic 
phenomena ;  Great  Britain  as  a  commercial  and  industrial  State,  a  sea 
power  and  a  feudal  country,  and  so  on.  Each  country  is  represented 
by  maps,  photographs,  specimens  of  minerals,  herbaria,  plans,  panoramas, 
and  so  on,  so  as  to  give  as  complete  an  idea  as  possible  of  its  geography. 
The  course  of  study  at  the  Institute  consists  of  a  lecture  course,  the 
class  meeting  six  hours  a  week ;  a  seminar,  meeting  at  least  two  hours 
a  week ;  and  practical  work,  in  which  cartography  plays  a  large  part. 
In  addition  to  excursions  of  short  range,  a  long  excursion  is  held 
during  the  summer  vacation,  this  excursion  lasting  from  two  to  five 
weeks.  During  it  a  meteorological  and  a  geographical  journal  are  kept, 
these  being  filled  in  by  the  students  in  turn.  From  these  journals  a 
report  is  made,  which  is  subsequently  published  in  the  Revue  of  the 
Geographical  Society.  It  will  thus  be  seen  that  the  course  is  compre- 
hensive and  thorough. 

We  have  received  from  jNIr.  AVm.  Harbutt  a  relief-map  of  Ireland, 
modelled  in  plasticine  to  illustrate  the  uses  to  which  this  substance  may 
be  put  in  the  teaching  of  geography.  The  model  is  mounted  on  a 
grease-proof  board  of  the  blackboard  type,  and  measures  about  2|  ft.  by 
2  ft.  For  the  model  grey  plasticine  has  been  used,  the  towns  being 
marked  in  red,  and  the  names  partly  inserted  on  flag  labels,  and  partly 
written  on  the  board,  which  represents  the  sea.  Plasticine  can  be 
obtained  in  five  colours,  grey,  red,  blue,  yelloAv,  and  green,  and  is 
evidently  easily  worked  and  clean.  From  the  model  sent  we  consider 
that  the  substance  will  prove  of  great  value  in  geographical  modelling, 
and  its  use  should  greatly  assist  the  process  of  map-reading. 


NEW  BOOKS. 
EUROPE. 


The  Story  of  Majorca  and  Minorca.  By  Sir  Clements  E.  Markham,  K.C.B. 
London  :  Smith,  Elder  and  Company,  1908.  Price  7s.  6d.  net. 
The  veteran  President  of  the  Hakluyt  Society,  in  the  volume  now  before  us, 
again  presents  to  the  public  a  delightful  study  in  which  will  be  found  the  interest 
of  history,  the  charm  of  romance,  and  much  valuable  information  regarding  the 
past  and  present  condition  of  the  two  principal  Balearic  islands.  The  political 
history  of  at  least  one  of  these  islands  must  ever  have  a  special  interest  for  us,  as 
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it  was  once  a  British  possession,  and  enjojed  under  our  rule  some  seventy  yeais 
of  peace  and  prosperity  such  as  it  has  never  enjoyed  before  or  since.  Of  prehistoric 
times  in  these  islands  we  know  comparatively  little,  but  there  are  to  be  found, 
especially  in  Minorca,  massive  stone  remains,  resembling  those  of  Stonehenge 
which,  if  we  accept  the  authority  of  Sir  Norman  Lockyer,  are  to  be  dated  back  to 
2000  B.C.,  and  were  the  work  of  an  Iberian  race  of  men  who  had  spread  far 
beyond  Europe,  into  Morocco  and  even  to  Tenerife.  {Vide  vol.  xxiv.  p.  107, 
S.G.M.).  Minorca  emerges  into  the  bright  light  of  well-attested  history  in  the 
stirring  times  of  the  Carthaginian  and  Eoman  wars,  when  Mago,  the  youngest 
brother  of  the  redoubtable  Hannibal,  wintered  his  fleet  in  an  excellent  harbour 
which  he  found  in  the  south-east  of  the  island,  henceforward  known  as  Portus 
Magonis,  corrupted  in  course  of  time  into  Port  Mahon,  and  destined  some  two 
thousand  years  afterwards  to  be  the  scene  of  the  disastrous  error  committed  by 
the  ill-fated  Admiral  Byng,  which  cost  him  his  life,  and  inflicted  an  indelible 
stain  on  the  fair  fame  of  English  justice.  Both  the  islands  fell  an  easy  prey  in 
the  beginning  of  the  eighth  century  to  the  warlike  Moors,  and  remained  in  their 
possession  till  the  year  1 2:^9  a.d.,  when  King  Jayme  of  Aragon,  exasperated  beyond 
measui-e  by  the  raids  and  excesses  of  the  Moors,  collected  his  forces  and  conquered 
the  island  of  Majorca.  Minorca  was  left  in  peace  to  the  Moors  for  sixty  more 
years.  We  have  no  space,  however,  in  which  even  to  sketch  the  vicissitudes  of 
fortune  which  befell  the  islands,  the  geographical  position  of  which  imposed  on 
them  the  unhappy  destiny  of  being  involved  in  the  practically  ever-recurring  wars 
which  were  waged  in  the  Mediterranean.  In  the  brief  intervals  of  peace,  the 
inhabitants  flourished  and  prospered  greatly,  owing  to  the  numerous  economic 
resources  of  the  islands,  and  the  excellent  municipal  and  administrative  constitu- 
tion which  had  been  imposed  on  them  from  Aragon.  The  account  of  this  consti- 
tution and  its  working  is  one  of  the  most  interesting  parts  of  this  work,  which  we 
commend  most  heartily  to  our  readers.  The  interest  of  the  narrative  never  flags, 
and  the  story  is  diversified  with  stirring  episodes  of  personal  adventure,  which 
might  seem  to  be  more  appropriate  to  the  pages  of  romance  than  to  those  of 
history.  It  is  needless  for  us  to  add  that  they  lose  nothing  of  their  interest  or 
charm  in  the  graphic,  vigorous,  and  powerful  style  at  the  command  of  Sir 
Clements  Markham. 

The  Greatness  and  Decline  of  Rome.  Vols.  in.  and  iv.  By  Culielmo  Ferrero. 
Translated  by  Eev.  H.  J.  Chaytor,  M.A.  London  :  William  Heinemann, 
1908.     Price  6s.  net  each  vol. 

The  first  of  the  two  volumes  before  us  deals  with  a  comparatively  brief,  but 
most  momentous  period,  from  44  B.C.  to  37  B.C.  ;  from  the  death  of  Caesar  to  the 
period  following  the  disaster  at  Scylla,  a  time  when  misfortune  was  commencing 
t)  teach  Rome  to  return  to  a  simpler  life.  The  second  volume  brings  the  story 
down  to  21  B.C.,  and  the  two  really  form  a  closely  reasoned  story  of  the  career  of 
Antony,  from  the  day  of  the  assassination  of  Csasar  to  the  time  of  his  own  death. 
Ferrero  considers  that  Mark  Antony  has,  like  so  many  men  that  have  failed,  been 
judged  too  harshly  by  posterity.  He  was  undoubtedly  Ctesar's  political  heir, 
having  not  only  been  in  his  confidence,  but  also  succeeding  to  all  his  papers. 
Not  possessing  Caesar's  intellect,  however,  he  failed.  As  in  the  earlier  volumes,  the 
author  consistently  endeavours  to  show  that  it  is  the  everyday  events  of  life, 
little  noticed  at  the  time,  which  influence  the  destinies  of  empires.  The  general 
reader  will  welcome  the  way  in  which  the  lessons  of  history  are  put  before  him, 
while  the  student  will  find  it  a  mine  of  detail.     The  curiously  complex  character 
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of  Cicero,  for  instance,  is  dwelt  upon,  and  it  is  shown  how  the  treatise  on  Duty, 
the  "  De  oflBciis,"  derives  its  importance  rather  from  the  time  in  which  it  was 
written,  the  autumn  following  the  Ides  of  Mirch,  in  the  apprehension  of  coming 
disaster,  than  from  any  originality  of  its  own.  A  word  of  recognition  is  due  to 
the  excellence  of  the  translation. 

Venetia  and  Northern  Italy :  Being  the  Story  of  Venice,  Lomhardy  and  Emilia. 
By  Cecil  Headlam.  Illustrated  by  Gordon  Home.  London  :  J.  M.  Dent 
and  Co.,  1908.     Price  Is.  6d. 

This  volume  is  one  of  the  "  Old  World  Series,"  intended  to  do  for  countries 
and  districts  that  which  the  "  Media-val  Town  Series"  by  the  same  publishers  has 
so  admirably  done  for  cities.  One  would  have  said  that  these  volumes  dealing 
with  cities  would  be  hard  to  beat,  but  if  Venetia  is  an  average  specimen  of  the 
new  series,  the  publishers  are  fully  sustaining  the  high  standard  which  they  have 
set  for  themselves.  Venetia  and  Northern  Italy  deals  roughly  with  that  great 
plain,  the  valley  of  the  Po,  beginning  at  Milan  and  spreading  out  fanlike  to  the 
sea,  in  a  series  of  independent  communes.  A  large  section  has  been  devoted  to 
Milan  itself;  the  author  does  not  give  guide-book  descriptions  of  the  buildings, 
but  carries  the  reader  back  to  the  times  when  they  were  commenced,  and 
describes  the  men  who  built  them.  Thus  we  have  the  absorbing  story  of  the 
Visconti  and  the  family  of  the  Sforza,  how  the  latter  family  ruled  and  beautified 
Milan,  and  ended  with  the  imprisonment  of  Ludovico  II  Moro  in  the  grim 
fortress  of  Loches,  where  the  visitor  may  see  his  poor  tracings  on  the  walls.  The 
whole  book  is  a  thoughtful  study,  showing  how,  on  account  of  petty  jealousies 
between  the  communes,  the  foreigner  was  admitted,  never  to  leave  until  the 
middle  of  last  century.  To  any  one  making  the  tour  of  these  northern  towns, 
this  book  should  be  a  most  welcome  companion. 

ASIA. 

The  Far  East  Revisited.     By  A.  Gorton  Angier.     London  : 
Wetherby  and  Company,  1908.     Price  10s.  Qd.  net. 

The  contents  of  this  volume  are  a  reprint  of  letters  contributed  to  the  London 
and  China  Express  by  the  editor,  who  has  visited  the  Far  East  more  than  once. 
These  letters  apparently  convey  the  last  impressions  which  he  had  formed,  of  the 
more  important  places  in  the  Far  East,  from  Singapore  to  Japan,  in  the  course  of 
a  tour  which  came  to  an  end  some  time  in  lliOT.  They  come  to  us  with  the 
recommendation  of  Sir  Eobert  Hart,  whose  authority  on  such  a  subject  is  second 
to  none,  but  although  they  may  have  been  at  one  time  admirably  worthy  of  the 
attention  of  all  sorts  and  conditions  of  men  in  the  places  which  Mr.  Angier 
describes,  we  doubt  if  the  volume  will  now  be  acceptable  to  the  average  reader  on 
this  side  of  Suez.  It  seems  to  us  to  be  heavily  overladen  with  details  of  great 
local,  but  purely  local,  interest,  and  many  of  the  observations  recorded  must  now 
be  quite  obsolete  owing  to  the  continuous  chiiuges  which  are  ever  occurring  in  the 
East.  For  an  example  of  details  of  great  interest  locally,  but  of  none  to  the 
average  reader,  we  have  only  to  turn  to  the  first  chapter,  in  which  we  find  a 
lengthy  discussion  as  to  the  comparative  merits,  costs,  and  difficulties  of  the 
extension  of  a  certain  pier  or  the  reclamation  of  land  in  Penang.  L^ndoubtedly 
this  question  may  have  been  of  profound  interest  and  importance  to  the  merchants 
of  all  nations  at  Penang  some  time  ago,  and  justly  formed  the  subject-matter  of  an 
excellent  letter  in  the  newspaper  ;  but  its  interest  ends  in  Penang,  and  probably 
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the  problem  of  extension  or  reclamation  has  been  decided  ere  this  book  appeared 
in  print.  Another  example  may  be  found  in  the  chapter  on  opium  :ind  morphia 
in  China,  where  tlie  author  discusses,  with  obvious  knowledge  and  skill,  the  pros 
and  cons  of  the  opium  question,  and  of  the  dangers  of  morphia  being  substituted 
for  opium  ;  but  the  last  sentence  of  the  chapter  runs  thus  :  "Since  the  foregoing 
was  in  type,  the  Powers,  including  Japan,  have  agreed  to  prohibit  the  importation 
into  China  of  morphia,  as  well  as  all  instruments  for  its  use  from  January  1st,  1909." 
Still,  recent  events  in  China  have  again  aroused  European  interest  in  the  Far 
East,  and  to  those  of  our  readers  who  have  plenty  leisure  and  inclination  we  can 
recommend  this  work,  as  that  of  a  careful  and  experienced  writer,  who  has  first- 
hand knowledge  of  the  subject  with  which  he  deals,  and  can  impart  to  his  readers 
with  ease  and  skill  much  information  about  many  places  which  they  could  not 
find  for  themselves  without  much  labour  and  research. 

AFRICA. 

Egypt  and  the  English.     By  Douglas  Sladex.     London  :  Hurst  and  Blackett, 
Limited,  1908.     Price  21s.  net. 

In  a  review  of  Sir  Auckland  Colvin's  brilliant  work.  The  Making  of  Modern 
Egypt  {S.O.M.,  vol.  xxiii.,  p.  52),  we  remarked,  "In  times  like  those  of  to-day, 
when  the  political  arena  rings  with  the  scarcely  intelligible  battle-cries  of  mere 
sects  and  parties,  we  can  remember  with  relief  and  pleasure  that  elsewhere  in  the 
world,  and  certainly  in  Egypt  and  the  tSoudan,  the  political  constructive  genius, 
which  made  England  what  it  is,  is  still  at  work  on  a  task  worthy  of  its  great 
traditions,  and  has  enough  material  on  which  to  exercise  its  highest  powers  for 
many  years  to  come."  Now,  some  two  years  after  these  words  were  written,  we 
have  in  the  first  part  of  the  interesting  and  instructive  volume  before  us,  a  rapid 
sketch  of  the  present  conditions  of  Northern  Egypt,  and  may  note  how  things 
have  changed  there,  while  unfortunately  here  at  home  the  wearisome  din  of  the 
political  arena  is  in  no  way  diminished  or  even  altered.  Those  who  have  made 
themselves  acquainted  with  Mr.  Sladen's  other  works  will  know  what  to  expect 
from  him,  when  they  find  him  writing  about  the  land  of  the  Pharaohs,  and  they 
will  not  be  disappointed.  Part  i.  has  the  sensational  title  of  the  "  Yellow  Peril 
in  Egypt."  It  is  haunted  by  the  gaunt  spectre  of  Pan-Islamism.  "What,"  asks 
Mr.  Sladen,  "  is  this  storm  that  threatens  to  engulf  the  land  of  the  Pharaohs  in 
one  of  those  cataclysms  which  have  so  often  overwhelmed  if?  It  is  the  storm  of 
Mohammedan  conquest,  which  has  burnt  up  Africa  with  its  lightnings.  Egypt, 
in  which  the  great  Mohammedan  University,  the  Mohammedan  courts  and 
mosques,  customs  and  creeds,  have  been  treated  with  such  tenderness  by  the 
British  authorities,  whom  the  Mohammedans  of  India  embrace  with  both  hands, 
has  not  the  faintest  excuse  for  a  Mohammedan  uprising.  But  your  Mohammedan, 
where  he  is  not  ringed  round  by  hostile  religions  of  overwhelming  myriads  of 
coloured  men,  never  allows  gratitude  to  interfere  with  his  feelings  towards  the 
Christians  whom  he  has  to  obey.  For  it  is  against  his  religion  to  be  ruled  by 
a  Christian."  Limitations  of  space  prevent  our  discussing  a  subject  of  deep 
practical  interest,  not  to  Great  Britain  only,  but  to  Eussia,  and  indeed,  to  all 
Europe  ;  but  we  may  remark,  that  the  theory,  that  Mohammedanism  in  India  is 
restrained  from  commencing  the  Jehad  or  Holy  War  by  considerations  of  "hostile 
religions  of  overwhelming  myriads  of  coloured  men  "  does  but  scant  justice  to  the 
sincerity  and  fervour  of  the  adherents  to  the  Mohammedan  faith,  and  ignores  the 
fact  that,  long  ago,  the  all-important  question  of  whether  Christians  are  infidels 
was  formally  laid  before  the  authorities  in  Arabia,  and  most  wisely  decided  in  the 
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negative.  By  this  decision  "the  faithful,"  alike  in  India  and  elsewhere,  are  saved 
the  disagreeable  and  disastrous  necessity  of  waging  a  perpetual  Holy  War.  The 
unrest  and  disloyalty,  which  Mr.  Sladen  so  powerfully  and  graiihically  describes 
in  Cairo  now,  has  many  features  in  common  with  the  unrest  and  disloyalty  which 
have  recently  appeared  in  some  parts  of  India,  where,  however,  the  fidelity  and 
loyalty  of  the  Mohammedans  are  beyond  suspicion. 

Mr.  Sladen  has  a  pleasanter  picture  to  paint  when  he  comes  in  Part  ii.  to  deal 
with  the  Soudan.  The  progress  made  there  under  British  administration  in  a 
very  short  time  has  been  remarkable.  Of  the  Soudan  with  its  area  of  a  million 
square  miles.  Sir  Auckland  Colvin,  who  knew  it  well,  says,  "Imagination  fails  to 
picture  those  illimitable  regions,  the  endless  swamps,  the  weary  waterless  dis- 
tances, the  mighty  rivers,  the  interminable  deserts,  the  great  silence,  the 
scattered,  sparse,  and  diverse  people,  the  little  band  of  British  officers  working 
out  their  lives  in  solitude,  discomfort,  and  ill-health,  while  watching  over  the 
painful  labours  which  precede  the  coming  of  a  new  life.''  The  successful  adminis- 
tration of  to-day  may  be  fairly  described  as  a  benevolent  despotism,  viz.,  a 
(iovernor-General,  whose  will  is  law,  and  under  whom  are  a  number  of  carefully 
selected  officers,  each  of  whom  within  his  own  jurisdiction  is  a  benevolent  despot. 
The  Soudan,  we  fear,  hardly  merits  as  yet  the  name  given  to  it  by  Mr.  Sladen,  viz., 
a  "  Tropical  Utopia,"  but  its  prospects  for  the  future  are  bright  and  full  of  promise. 
If  our  readers  are  not  tired  of  the  subject,  they  will  find  in  this  part  of  the  book 
another  graphic  and  spirited  version  of  the  story  of  the  death  of  General  Gordon 
at  Khartum,  and  of  the  Battle  of  Omdurman. 

Part  III.  of  the  work  is  devoted  to  "  Sight-seeing, 'Sport,  and  Society  in 
Egypt,"  and  although  Mr.  Sladen  disclaims  the  suggestion  that  this  part  of  his 
work  is  a  guide-book,  we  are  bound  to  say  that  at  times  it  is  perilously  like  one. 
For  example,  "this  building  is  now  let  out  to  artists,  and  the  public  are  admitted 
to  see  it  with  the  ordinary  mosque  tickets  which  cost  fivepence  (two  piastres) 
each."  Again,  of  Alexandria  we  are  told  "  if  you  take  a  one-horse  cab  you  can 
drive  as  far  as  you  can  go  in  a  quarter  of  an  hour  for  two  piastres  (fivepence),  and 
you  can  drive  about  for  an  hour  for  six  piastres,  which  is  one-and-threepence. 
The  dashing  two-horse  carriage  costs  twenty-five  per  cent  more."  We  seem  to 
have  met  with  this  sort  of  sentence  in  Baedeker  and  Murray  before.  But  even  if 
this  part  of  the  work  is  a  guide-book,  it  is  a  glorified  guide-book,  which  any  one 
thinking  of  going  to  Egypt  should  certainly  read  beforehand,  and  which  those  who 
have  already  visited  Egypt  will  be  glad  to  have  as  a  delightful  souvenir  of  won- 
derful places  and  glorious  scenery  in  the  valley  of  the  Nile. 

UAfriqui  du  Nonl,  Timisie,  Algerie,  Maroc.     Par  Henri  Lorin.     Paris  : 
Armand  Colin,  1908.     Prix  3  francs. 

The  Professor  of  Colonial  Geography  in  the  University  of  Bordeaux  gives  us 
here  "a  handy  volume  in  which  is  methodically  condensed  the  substance  of  the 
immense  literature"  dealing  with  Tunisia,  Algeria,  and  Morocco.  He  opens  his 
treatise  with  a  general  study  of  the  geography,  history,  and  population  of  these 
countries,  followed  by  details  of  their  regional  geography,  economic  geography, 
and  political  geography,  accompanied  by  physical  and  economic  maps  and 
numerous  illustrations,  and  he  discusses  everything  in  a  most  thorough  and 
erudite  manner.  In  his  concluding  chapter  on  "Morocco  and  France"  he  recog- 
nises the  difficulties  of  the  French  Government,  and  admits  that  "in  so  com- 
plicated, unstable,  and  incoherent  a  situation  as  that  in  which  Morocco  finds 
herself,  it  appears  difficult  for  French  policy  to  form  immediately  a  definite 
Moroccan  programme,  but  such  a  policy  must  be  inspired  without  cessation  with 
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some  general  ideas.  The  future  of  the  work  commenced  in  Algeria  forbids 
France  to  take  no  interest  in  Morocco  ;  she  will  not  accept  the  constitution  of 
a  hostile  Maghzen,  whether  by  the  coalition  of  local  forces  or  by  encourage- 
ment or  assistance  derived  from  abroad  ;  the  equality  of  the  economic 
rights  of  all  the  Powers,  declared  by  the  Act  of  Algeciras,  does  not  imply  the 
ignoring  of  a  special  French  interest,  of  an  entirely  political  nature,  in  Morocco. 
We  could  imagine  a  system  of  Franco-Moroccan  alliance,  analogous  to  that  which 
the  British  have  established  between  themselves  and  the  Emir  of  Afghanistan, 
and  which  assures  to  India,  without  the  effort  of  a  territorial  annexation,  the 
indispensable  defence  of  her  '  scientific  frontiers.'  Spain  has  a  place  naturally 
indicated  in  this  combination.  For,  if  the  modern  evolution  of  Morocco  is 
accomplished  (and  her  progress  appears  to  be  both  inevitable  and  near),  the 
masters  of  Algeria  are  bound  to  see,  after  what  they  have  done  up  to  the 
present,  that  this  evolution  is  in  harmony  with  their  ideas  ;  the  general  interests 
of  civilisation  and  humanity  also  are  precisely  those  of  French  expansion." 

AMERICA. 

The  Eruption  of  Pelee.     By  Angelo  Heilprin.     Printed  for  the  Geographical 
Society  of  Philadelphia  by  J.  P.  Lippincott  and  Co.,  1908. 

The  great  eruption  of  8th  May  1902  brought  Mt.  Pelee  in  Martinique 
suddenly  into  notice.  In  height  it  approximates  to  Ben  Nevis,  and  its  chief 
attraction  was  a  giant  core  of  volcanic  rock,  1000  feet  in  height,  rising  vertically 
from  its  summit,  but  now  shattered  into  fragments.  The  author's  volume  on  this 
core,  entitled  The  Tower  of  Pelee,  was  reviewed  in  this  Magazine  for  May  1905 
(p.  280),  while  the  present  posthumous  work  embodies  the  various  data  he 
collected  and  the  results  of  his  last  visit  to  Martinique  in  February  1906.  It  is 
very  beautifully  illustrated  with  a  series  of  photographic  reiDroductions  showing 
the  remarkable  features  of  the  eruption,  a  disaster  costing  30,000  lives.  Looking 
to  the  occurrence  of  almost  simultaneous  destructive  earthquakes  and  volcanic 
eruptions  at  places  far  distant  from  Pelee,  the  author  concludes  that  there  is  a 
broad  inter-relationship  between  volcanic  and  seismic  phenomena  generally,  and 
that  these  inter-related  manifestations  may  extend  over  hundreds,  or  even 
thousands,  of  miles. 

The  Other  Americans.     By  Arthur  Ruhl.     London  :  T.  Werner  Laurie,  1908. 

Price  8s.  6d.  net. 

This  volume  contains  a  series  of  what  may  be  fairly  described  as  sketches  of 
some  features  of  South  American  Republics  from  the  pen  of  a  North  American 
traveller,  who  started  from  Caracas  in  Venezuela,  sailed  along  the  northern  and 
western  coasts  of  the  continent,  visiting  the  principal  ports,  crossed  the  continent 
from  Valparaiso  to  Buenos  Aires,  and  proceeded  by  sea  to  New  York,  touching,  of 
course,  at  Rio  di  Janeiro,  the  capital  of  Brazil.  The  various  places  at  which  he 
landed,  and  from  some  of  which  he  made  excursions  into  the  interior,  supply  the 
pegs  on  which  to  hang  descriptions  of  the  republics,  and  as  Mr.  Ruhl  has 
considerable  powers  of  observation  of  which  he  has  made  very  good  use,  and  as  he 
has  also  the  pen  of  a  ready  writer,  the  volume  is  fairly  interesting.  The  reader  is 
not  harassed  with  tiresome  statistics,  which  have  been  wisely  relegated  to  an 
appendix.  Mr.  Ruhl  has  in  his  wanderings  picked  up  some  good  stories,  which 
he  tells  with  good  effect  and  quiet  humour.  The  sketches  cannot  be  said  to 
contain  much  new  information,  but  they  are  interesting  as  the  impressions  at  first 
hand  of  a  writer,  who  evidently  enjoyed  his  tour  in  South  America,  made  good 
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use  of  his  opportunities,  and  is  able  to  set  forth  his  opinions  in  a  racy  and  vigorous 
style.     The  photographs  which  illustrate  the  book  are  of  the  ordinary  type. 

POLAR. 

Resultats  du  Voyage  du  S.Y.  Belgica  en  1897-1899.     Various  volumes  and 
authors.     Antwerp  :   1906-1908. 

The  excellent  results  of  the  Belgian  Antarctic  Expedition  in  various  branches 
of  science  continue  to  appear.  And  it  is  a  matter  for  congratulation  that  the 
means  were  found  by  the  Belgian  Government  to  publish  these  results  in  a  worthy 
manner.  The  difficulty  in  this  country  in  obtaining  the  necessary  funds  for  like 
publications  is  almost  insuperable,  a  state  of  matters  which  reflects  no  credit  on 
British  intelligence  and  enterprise. 

Among  the  batch  of  papers  before  us  we  may  single  out  two  for  their  special 
geographical  interest.  The  first  of  these  is  the  report  on  deep-sea  temperatures  by 
M.  Arctowski  of  the  Belgica's  stafi"  an!  Dr.  H.  R.  Mill.  With  the  exception 
of  a  few  observations  taken  by  Dr.  W.  S.  Bruce  in  1892  those  of  the  Belgica 
are  the  first  temperatures  taken  at  definite  points  of  depths  in  antarctic  seas.  In 
the  far  south  the  temperature  is  lowest  at  the  surface  (28°'4  F.),  and  rises  to  a 
maximum  of  34°"7  at  about  330  fathoms,  and  tlien  falls  towards  the  bottom,  reach- 
ing 33°  in  1476  fathoms.  This  was  also  found  by  the  Valdivia.  But  in  the  ice- 
free  seas  further  north  a  layer  of  relatively  warm  water  is  on  the  surface  at  about 
37°  "5,  while  a  minimum  (29°"3)  is  found  at  55  fathoms.  The  temperature  then 
rises  with  increasing  depths  to  about  35°'G  at  219  fathoms  and,  below  that,  falls  as 
in  other  seas.  The  occurrence  of  a  temperature  nearly  three  degrees  above  freez- 
ing point  in  seas  in  70'  S.  throughout  the  year  proves  that  there  must  be  a  con- 
tinual flow  of  warmer  waters  from  more  northern  seas,  while  the  cold  surface 
water  of  the  southern  seas  flowing  northward  is  covered  in  about  60°  S.  by  warmer 
surface  waters. 

In  the  second  volume  we  would  call  attention  to  M.  Arctowski's  report 
on  the  glaciers.  The  Belgica  visited  more  land  than  most  antarctic  expeditions, 
though  her  visits  were  very  brief,  and  her  winter  was  spent  in  the  pack  far  from 
land.  But  M.  Arctowski  made  the  most  of  his  opportunities,  and  though  he  could 
study  no  one  problem  adequately  he  has  succeeded  in  illuminating  many.  How- 
ever we  cannot  approve  of  his  proposal  to  dub  Graham  and  contiguous  lands 
Westantar.  There  are  geographical  objections  to  Nordenskjold's  name  of  West 
Antarctica  for  this  region,  but  it  does  not  carry  the  euphonic  objections  of  the 
barbarism  which  Arctowski  suggests.  Nor  can  we  quite  understand  why  he  should 
use  the  term  Canal  Antarctique  instead  of  Drake  Strait — that  most  suitable  name 
suggested  by  Karl  Fricker. 

In  Gerlache  Strait  there  are  many  signs  of  a  former  extension  of  glaciation. 
The  Swedish  and  British  Expeditions  noted  the  same  phenomenon  in  the  parts  of 
Antarctica  they  visited.  A  former  greater  precipitation  than  the  present  rela- 
tively low  one  and  less  violent  winds^which  now  tend  to  sweep  the  snow  off  the 
glaciers — would  no  doubt  account  for  this  in  the  past.  But  is  it  not  necessary  as 
Scott  does  to  postulate  a  milder  climate  ?  In  fact,  the  reverse  seems  to  have  been 
the  case.  A  lowering  of  temperature  would  depress  the  snow  line,  which  does  not 
everywhere  in  Antarctic  regions  reach  to  sea-level.  And  this  raises  a  difficult 
question.  In  the  Alps  it  has  been  estimated  that  a  decrease  in  the  annual  mean 
of  5  to  7  degrees  Fahrenheit  would  depress  the  snow  line  by  over  3000  feet. 
Arctowski  believes  this  would  only  be  the  case  if  the  precipitation  increased.  On 
the  other  hand  if  it  remained  equal  he  maintains  that  a  greater  drop  in  tempera- 
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ture  would  be  required.  Thus  he  shows  that  there  is  a  difference  in  height  of  the 
snow  Hue  between  Fuegia  and  South  Georgia  of  only  about  1000  feet,  with  a  cor- 
responding difference  in  mean  annual  temperature  of  7  degrees.  Again,  between 
Fuegia  and  Graham  Land  20  degrees  of  temperature  only  mean  a  difference  in 
level  of  some  2600  feet.  Evidently  the  relation  between  snow  line  and  mean 
annual  temperature  is  more  complex  than  it  might  seem.  Antarctic  glaciers  appear 
to  grow  more  in  summer  than  at  any  other  season  of  the  year,  but  we  have  too 
scanty  data  to  allow  generalisations.  In  any  case  it  seems  that  a  lowering  of  the 
mean  annual  temperature  would  allow  the  ice-cap  to  extend  its  range  and  embrace 
some  of  the  fringing  islands  of  the  Palmer  Archipelago.  And  in  discussing  this 
problem  it  is  well  to  remember  that  "West  Antarctica"  is  a  region  where  subsi- 
dence has  taken  place,  as  is  well  shown  in  the  numerous  drowned  valleys.  And 
yet  it  must  be  admitted  that  it  is  difl&cult  to  reconcile  the  enormous  development 
of  glaciation  with  the  comparatively  small  precipitation  which  occurs  to-day. 

The  formation  of  icebergs  is  fully  treated,  and  some  beautiful  illustrations  of 
these  and  of  glaciers  are  given,  but  we  find  no  mention  of  the  size  of  the  bergs  seen 
by  the  Belgica.  It;  would  be  interesting  to  have  some  dimensions,  since  icebergs 
seeui  to  vary  very  much  in  different  parts  of  Antarctic  Seas.  In  the  Ross  Sea  they 
appear  to  be  much  smaller  than  some  of  the  monster  bergs  of  the  Weddell  Sea. 

GENERAL. 

Hindustani  Self-Taught.  By  Captain  0.  A.  Thimm.  Third  Edition.  Hindu- 
stani text  revised  by  J.  F.  Blumhardt.  Marlborough's  Self-Taught  Series. 
London  :  E.  Marlborough  and  Co.,  1908.     Price  2s.  Gd. 

This  is  the  first  of  the  two  volumes  on  Hindustani,  of  which  the  second, 
Hindustani  Grammar,  was  briefly  noticed  here  in  vol.  xxiv.  p.  52.  In  this,  the 
third  edition  some  new  matter  has  been  added  and  the  scheme  of  phonetic  pro- 
nunciation simplified,  which  should  increase  the  usefulness  of  the  book  to  English- 
speaking  persons  in  India. 

The  "A.  L."  Senior  Geography  for  Scottish  Schools.  By  Thomas  Page.  New 
and  Revised  Edition.  Leeds  and  Glasgow  :  G.  J.  Arnold  and  Sons,  Ltd., 
1908. 

This  is  a  geography  book  of  the  older  type,  in  the  preface  of  which  the 
author  frankly  states  that  "in  the  study  of  geography,  the  memory  plays  a  most 
important,  indeed  an  indispensable,  part.''  We  have  therefore  the  usual  lists  of 
exports  and  imports,  etc.,  and  the  usual  display  of  all  possible  varieties  of 
printers'  type.  In  the  present  edition  various  additions  have  been  made.  We 
think,  however,  that  it  is  a  little  late  for  this  kind  of  book. 

Practical  Geography.     By  Frederick  Mort,  M.A.,  B.Sc.    London  :  Blackie  and 
Son,  1908.     Price  Is.  6d.  net. 

A  book  like  this  is  a  sign  of  the  times.  Geography  has  at  length  found  its 
place  amongst  the  subjects  of  scientific  study,  and  now  supplies  the  demand  for 
practical  work  ;  but  the  mistake  which  teachers  and  other  educational  authorities 
make  is  in  the  determination  of  what  constitutes  practical  geography.  The  pre- 
vailing tendency  is  to  confuse  exercises  in  map-drawing  and  map-reading,  and  even 
general  elementary  science,  with  real  geography  :  Mr.  Mort  has  fallen  into  the  same 
error.  The  determination  of  latitude  and  longitude,  contouring,  section-drawing, 
map-projection,  map-reading,  map-making  and  surveying  are  simply  approaches  to 
geography,  and  to  be  versed  in  these  is  only  to  be  more  or  less  skilled  in  the  tools 
VOL.  xx\'.  n 
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and  notation  of  the  geographer.  Practical  geography  is  a  field  subject,  and  one 
that  can  rarely  be  studied  out  of  the  field  :  what  passes  by  that  name  to-day 
consists  almost  exclusively  of  practical  exercises  in  cartography  and  surveying. 
This  is  no  mere  cavilling  over  nomenclature  :  the  difi'erence  is  real.  If  geography 
is  to  fill  its  true  place  in  education,  or,  what  is  more  important  still,  if  it  is  to 
remain  a  living  science,  it  is  essential  that  its  real  practical  aspects  should  be 
grasped  and  the  subject  not  allowed  to  become  a  purely  academic  one.  Its  touch 
with  realities  must  never  be  lost. 

But  apart  from  this  Mr.  Mort's  little  volume  is  an  excellent  one,  and  should 
be  very  useful  in  teaching.  The  exercises  are  simple  without  being  trifling, 
though  a  little  more  explanation  might  have  been  given  in  places  :  the  chapter 
on  map  projection,  for  instance,  is  rather  meagre.  We  think,  moreover,  that  the 
author  would  have  been  better  advised  to  leave  such  questions  as  latitude  and 
longitude  determination  to  a  later  period  of  his  course  than  the  beginning.  The 
many  diagrams  and  maps  are  excellent,  with  the  exception  of  the  South 
Polar  sketch-map  on  page  32,  which  is  out  of  date. 

Practical  Exercises  in  Physical  Georiraphy.  Atlas  for  Practical  Exercises  in 
Physical  Geography.  By  William  Morris  Davis,  Professor  of  Geology 
in  Harvard  University.  Boston,  New  York,  Chicago,  London  :  Ginn  and 
Co.,  1908. 

This  book  with  its  accompanying  atlas  formed  the  basis  of  a  demonstration 
given  by  Professor  Davis  at  the  Geographical  Congress  at  Gentva.  The  atlas 
contains  a  series  of  plates  which  (with  some  exceptions)  represent  imaginary 
land-surfaces  in  various  stages  of  erosion  and  relief.  The  text  gives  details  of  a 
number  of  exercises  which  may  be  carried  out  by  means  of  the  plates,  and  which 
serve  to  illustrate  the  development  of  river  systems  and  of  the  difi'erent  forms  of 
land  relief,  etc.  In  addition,  there  are  a  series  of  plates  illustrating  winds, 
temperatures,  etc.,  also  intended  to  serve  as  the  basis  of  practical  exercises. 

The  obvious  objection  to  all  such  "ideal"  drawings  and  maps  is  their  air  of 
unreality.  Professor  Davis  himself  dealt  with  this  objection  at  the  Congress, 
and  he  discusses  it  also  in  the  preface  to  the  book.  Briefly,  he  believes  that  real 
maps  are  too  complicated  for  beginners,  and  have  the  essential  points  obscured  by 
too  much  irrelevant  detail  (irrelevant,  that  is,  from  the  point  of  view  of  the  study 
and  explanation  of  typical  topographical  features).  Further,  he  considers  that  it  is 
possible  to  get  rid  of  the  air  of  unreality  by  constant  reference,  wherever  this  is 
possible,  to  actual  conditions  which  illustrate  the  "  ideal "  simplified  representation. 

We  must  confess,  however,  that  this  reasoning  does  not  quite  convince  us,  and 
that  the  diagrams  do  not  please  us  much.  The  notion  of  setting  students  to 
work  to  laboriously  calculate  river  gradients,  drainage  areas,  and  so  forth  from 
them  seems  to  us  just  a  little  like  setting  botanical  students  to  examine  artificial 
flowers  on  the  ground  that  they  are  simpler  and  more  satisfactory  than  real  ones. 
Man  has  found  by  long  experience  that  the  habit  of  careful  and  exact  observa- 
tion is  useful,  because  the  more  carefully  natural  phenomena  are  examined,  the 
more  intimate  are  seen  to  be  their  interrelations.  By  extension  it  may  be 
similarly  worth  while  to  study  in  careful  detail  a  map  which  is  known  to  repre- 
sent with  the  greatest  accuracy  available  a  given  region,  and  to  have  been  con- 
structed by  a  cartographer  whose  one  object  was  to  represent  the  actual  cocdi- 
tions  as  nearly  as  he  could.  It  seems  to  us  a  very  difi'erent  matter  to  prescribe 
detailed  and  minute  study  of  a  plate  constructed  by  an  author  for  a  defnite  2,ur- 
pose.  By  studying  a  map  we  may  (subject  to  the  condition  of  accuracy  in  the 
map),  discover  the  gradient  of  a  particular  river,  but  it  is  surely  obvious  that  in 
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studying  the  plates  in  Professor  Davis's  Atlas  we  can  only  discover  what 
gradient  Professor  Davis  has  given  a  particular  river.  Similarly,  by  careful 
and  detailed  study,  Professor  Davis  has  succeeded  in  drawing  up  a  scheme 
of  a  "cycle  of  erosion,"  which  has  met  with  very  wide  acceptance.  When 
Professor  Davis  presents  his  views  with  the  observations  upon  which  they  were 
based,  no  geographer,  whatever  his  opinions,  can  fail  to  give  the  subject  his  most 
serious  consideration.  When,  on  the  other  hand,  a  series  of  imaginary  diagrams 
are  presented,  and  the  student  is  iuvited  to  deduce  Professor  Davis's  views  from 
these,  are  there  not  likely  to  be  sceptical  students  who  will  ask  if  there  has  not 
been  a  tendency  to  improve  the  evidence  a  little  1  Whether  the  scepticism  be 
justifiable  or  not,  we  think  its  existence  must  be  recognised. 

We  are  quite  willing  to  admit  that  our  feeling  against  the  plates  may  be 
a  prejudice  which  would  disappear  with  the  actual  use  of  the  book  in  the 
laboratory,  for  if  the  proof  of  a  pudding  is  in  the  eating,  the  proof  of  a  practical 
book  is  certainly  in  the  laboratory.  Such  as  it  is,  however,  it  is  certainly  the 
impression  which  the  book  and  atlas  have  produced  upon  an  observer  who  has 
striven  to  be  as  impartial  as  possible.  One  should  not,  however,  in  justice 
conclude  without  alluding  to  the  enormous  amount  of  labour  which  must  have 
gone  to  the  construction  of  the  plates. 

The  Student's  Geograjihy.    By  George  Gill.    Eighth  Edition.     London  :  George 
Gill  and  Sons,  Ltd.,  1908.     Price  4s.  U. 

The  fact  that  this  book  is  now  in  its  eighth  edition  shows  that,  despite  more 
modern  rivals,  it  still  maintains  its  position.  In  the  present  edition  some  new 
statistics  have  been  introduced,  and  the  volume  certainly  contains  an  enormous 
mass  of  information.  From  the  same  publishers  we  have  also  received  three  sets 
of  preparation  papers  in  geography  for  the  Oxford  and  Cambridge  Local  Examina- 
tions, edited  by  Rev.  F.  Marshall.  These  should  be  useful  to  teachers  preparing 
their  pupils  for  these  particular  examinations. 

Lands  Beyond  the  Channel:  An  Elementary  Study  in  Geography.     By  H.  J. 
Mackinder,  M.A.     George  Philip  and  Son,  Ltd.,  1908.     Price  Is.  9d. 

This  forms  vol.  ii.  of  Mr.  Mackinder's  elementary  studies  in  Geography.  The 
whole  series  when  published  should  provide  an  excellent  course  for  children  up  to 
the  qualifying  stage.  Like  its  predecessors  the  present  volume  is  amply  illus- 
trated by  maps,  plans,  and  photographs.  One  or  two  small  points  may  be  noted. 
On  page  4  the  duration  of  the  channel  jjassage  might  have  been  stated,  especially 
as  on  page  24  that  by  the  Newhaven-Dieppe  route  is  given.  Mohammed  was 
buried  at  Medina,  not  Mecca  as  stated  on  page  183.  It  is  surely  not  English  to 
refer  to  the  Mont  Blanc,  and  it  would  be  more  correct  to  state  that  the  frontiers 
of  France,  Switzerland,  and  Italy  meet  on  the  northern  outskirts  of  the  Group 
rather  than  on  the  mountain  itself.  It  would  be  as  well  to  state  at  fig.  114,  which 
entrance  to  the  St.  Gothard  Tunnel  is  shown.  The  political  summary  at  the  end 
is  excellent.  The  publishers  may  be  congratulated,  as  always,  on  the  quality  of 
their  work. 

Handbook  of  Geography,  Descriptive  and  Mathematical.    By  Emil  Reich. 
2  Vols.     London  :  Duckworth  and  Co.,  1908.     Price  12s.  6d.  net. 

In  the  introduction  to  the  second  part  (Mathematical  Geography)  the  author 
says — "  To  the  indifferent,  geography  is  a  sort  of  elaborate  gazetteer."  This 
definition  will  exactly  apply  to  the  first  volume  (which  is  entitled  "  descriptive  ") 
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with  the  important  qualification,  that  the  most  essential  characteristics  of  a 
gazetteer,  viz.  accuracy  and  trustworthiness,  are  entirely  absent.  No  great  excep- 
tion can  be  taken  to  the  method  of  treatment,  which  is  that  of  taking 
country  by  country,  except  on  the  score  that  it  is  rather  old-fashioned.  That  is 
partially  explained  by  the  author's  statement  that  the  work  has  taken  many  years 
to  ompile,  and  also  by  the  fact  that  his  aim  is  the  elucidation  of  what  he  is  pleased 
to  call  "  geopolitics,"  or  "  the  combined  influence  of  geographical  with  political 
facts."  )Still,  on  this  arrangement,  it  is  strange  to  find  Switzerland  totally 
omitted  from  the  states  of  Europe,  and  New  Zealand  relegated  to  a  (presumably 
distant)  corner  of  the  "Papuan  Archipelago."  The  placing  of  North-West  Terri- 
tory, Manitoba,  British  Columbia,  and  Vancouver  Island,  Newfoundland,  and  the 
Bermudas,  away  by  themselves  at  the  end  of  the  volume,  and  quite  apart  from  the 
section  on  America,  can  only  be  explained  on  the  supposition  that  the  author's 
attention  was  drawn  to  the  existence  of  these  regions  only  after  the  major  portion 
of  his  work  had  been  completed.  It  is  also  difficult  to  understand  why  when 
Iceland  had  been  rightly  enough  described  under  Denmark,  Spitzbergen  should 
have  been  included  under  Greenland,  instead  of  under  Russia  or  Sweden. 

To  descend  to  jjarticulars,  instances  of  careless  proof-reading  and  slovenly 
composition  are  far  too  numerous,  especially  when  there  is  no  list  of  errata.  The 
Jordan  valley  is  a  remarkable  one,  but  the  river  does  not  flow  from  a  depth  of 
"  208  m.  (682  ft.) "  below  sea-level  at  the  Sea  of  Galilee  to  "39-4  m.  (129  ft.)  "  at 
the  Dead  Sea.  The  highest  summit  of  the  Caucasus  is  usually  spelt  Elbruz  not 
"  Elburz  "  as  in  the  text,  nor  yet  "Elburg"  as  in  the  index.  Sarawak  (p.  218)  is 
on  the  western  side  of  Borneo,  and  Brooke  became  its  Rajah  in  I84I.  Orizaba 
(18,250  ft.)  is  called  on  page  369  the  highest  mountain  in  North  America,  while 
the  height  of  Mount  M'Kinley  is  given,  correctly  enough,  on  the  following  page 
as  20,464  ft.  On  page  376  the  Ottawa  is  said  to  enter  the  St.  Lawrence  on  the 
right,  and  Lake  Champlain  is  jjlaced  "  on  "  the  left  bank.  The  height  of  Mount 
St.  Elias  is  given  on  page  370  as  18,024  ft.,  and  on  page  423  as  15,350  ft.  It  is 
surely  incorrect  to  say  (p.  448)  that  the  average  height  of  the  New  Guinea 
mountain  chain  is  18,000  ft.  The  above  are  only  a  few  of  the  more  glaring  slips. 
We  pass  on  to  more  serious  defects. 

No  length  of  time  required  for  the  preparation  of  such  a  monumental  work  (739 
pages  including  indexes),  short  of  half  a  century,  will  excuse  the  following  mis-state- 
ments— "The  mountain  chains  of  Scotland  and  Wales";  "the  rough  cattle"  on 
the  Cheviots  ;  "  Scawfell,"  the  highest  summit  in  England,  instead  of  Scafell  Pike. 
Nearly  a  page  is  devoted  to  the  mountains  of  Dauphine,  but  no  mention  is  made 
of  the  Meije,  the  Ecrins,  the  Ailefroide,  or  the  Aiguilles  d'Arve.  The  Bernese 
Oberland  is  referred  to  in  passing,  but  not  the  Finsteraarhorn,  Jungfrau,  Monch, 
or  Eiger.  What  is  the  meaning  of  the  expression  on  page  137  that  the  ice-fields 
of  the  interior  of  Norway  are  almost  uninhabited  ?  The  researches  of  Thoroddsen 
during  the  last  twenty  years  in  Iceland  should  have  enabled  Dr.  Reich  to  avoid 
making  the  statenient  that  the  interior  of  the  island  is  little  known  (p.  146).  On 
page  200,  it  is  inferred  that  the  French  and  Portuguese  possessions  are  confined 
to  the  east  coast  of  India,  yet  Goa  and  Mahe  are  mentioned  on  page  206.  The 
perpetuation  in  a  so-called  modern  work  of  the  exploded  fable  that  Mounts  Brown. 
and  Hooker  are  over  16,000  feet  in  height  (pp.  371,  424)  is  absolutely  unjjardon- 
able,  as  is  also  the  statement  that  vast  herds  of  "bison  or  buffalo"  still  roam  over 
the  prairies.  It  is  a  libel  upon  the  Republic  of  Mexico  to  say  that  it  still  "sufi'ers 
much  from  misrule  and  anarchy"  (p.  378).  Numerous  other  instances  might  be  cited, 
but  enough  has  been  said  to  prove  the  self-sufficiency  of  the  author  in  imagining 
that  he  possesses  the  qualifications  necessary  for  the  production  of  a  serious  geo- 
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graphical  work.  The  printer  and  the  publisher  have  done  their  part  excellently, 
and  it  is  a  pity  that  their  labours  have  been  lavished  on  such  an  unworthy 
object. 
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We  have  received  the  iblloAving  books  :  — 

Le  Berry :  Contribution  a  V Etude  Ocogra'phique  (Vune  Recjion  Fran^aise.  Par 
Antoine  Vacher.  Demy  8vo.  Pp.  548.  Paris :  Armand  Colin,  1908. 
Prix  15  francs. 

HazelVs  Annual  for  1909.  A  Oydopcedic  Record  of  Men  and  Affairs  for  use. 
in  1909.  Edited  by  W.  Palmer,  B.A.  (Lond.).  Hazel,  "Watson  and  Viney,  Ltd. 
Price  3s.  6rf.  net. 

"  Daily  Mail "  Year-Bool;.  A  Handbook  to  all  the  Questions  of  the  Day  for 
1909.     Edited  by  Percy  L.  Parker.     London  :   Associated  Newspapers,  Ltd., 

1908.  Price  6d.  net- 
National     Antarctic   Expedition,    1901-1904.      Album   of   Photognvphs    and 

Sketches,  with  a  Portfolio  of  Panoramic  Views.  9"  x  12".  Pp.  xvi  +  303.  Lon- 
don :  Published  by  the  Royal  Society,  1908. 

My  Life  among  the  Wild  Birds  in  Spain.  By  Colonel  Willoughby  Verner 
(late  Ritle  Brigade).  4to.  Pp.  xvi  +  468.  London  :  J.  Bale,  Sons,  and  Danielsson, 
Ltd.,  1908.     Price  21s.  net. 

With  the  'Afghans.  By  Claud  Field,  M.A.  Demy  8vo.  Pp.  xii  +  221. 
Marshall  Brothers,  Ltd.,  1908.     Price  3s.  6J. 

Cannes  and  its  Surroundings.  Illustrated  and  described  by  Amy  M.  Benecke. 
Foolscap  4to.  Pp.  xii  +  94.  London:  George  Allen  and  Sons,  1908.  Price 
10s.  6d  net. 

IFliitaker's  Peerage,  Baronetage,  Knigldage,  and  Companionage  for  the  Year 

1909.  Crown  8vo.     Pp.  xvi +  795.     Pricebs.net. 

Whitakerh  Almanack,  1909.  By  Joseph  Whitaker,  F.S.A.  Crown  8vo. 
Pp.  1047.     London  :  J.  Whitaker  and  Sons,  Ltd.,  1908.     Price  2s.  M. 

Landeskunde  der  Schweiz.  Von  Dr.  Hermann  Walser.  Size  6^"  x  4", 
Leipzig  :  G.  G.  Goschen,  1908.     Preis  80  jj/. 

Report  on  the  Scientific  Results  of  the  Voyage  of  S.Y.  ''' Scotia"  during  the  years 
1902,  1903,  and  1904,  under  the  leadership  of  William  S.  Bruce.  Vol.  iv.  Zoology, 
Part  I.  Zoological  Log.  By  David  W.  Wilton,  J.  H.  Harvey  Pirie,  B.Sc, 
M.D.,  etc.,  and  R.  N.  Rudmose  Brown,  B.Sc.  Pp.  xiv+106.  Edinburgh: 
The  Scottish  Ocean ographical  Laboratory,  1908.     Price  13s. 

Conquering  the  Arctic  Ice.  By  Ejnab  Mikkelsen.  With  numerous  Illustra- 
tions and  Maps.  Demy  8vo.  Pp.  xviii  +  470.  London  :  William  Heinemann, 
1908.     Price  20s.  7iet. 

India.  By  Victor  Surridge  (Romance  of  the  Empire  Series).  With  twelve 
reproductions  from  original  drawings  in  colour  by  A.  D.  M'Cormick,  R.I. 
Demy  8vo.  Pp.  xii  +  308.  Edinburgh:  T.  C.  and  E.  C.  Jack,  1909.  Price 
6s.  net. 

Puhlishers  forwarding  hooks  for  review  will  greatly  oblige  by  marking  the  price 
in  clear  figures,  especially  in  the  case  of forrign  hooks. 
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NEW  MAPS. 
EUEOPE. 

ORDNANCE  SURVEY  OF  SCOTLAND.— The  following  publications  were  issued 
from  1st  to  SOth  November  1908  :— Two  Mile  Maj).  Printed  in  coloiu's  and 
folded  in  cover,  or  flat  in  sheets.  Ayr. — Sheet  30.  ilfq^'ai.— Sheet  31.  Hawick. 
— Sheet  32.  Castle  Douglas. — Sheet  34.  Price — on  paper,  Is.  6d.  ;  mounted  on 
linen,  2s.  ;  mounted  in  sections,  2s.  6d.  each. 

One-inch  Map. — Third  edition,  engraved,  in  outline.  Sheets,  57,  67,  82,  92. 
Price  Is.  6d.  each. 

Six-inch  and  Larger  Scale  Maps. — Six-inch  Maps  (Revised),  quarter  ^sheets, 
w4th  contours.  Price  Is.  each.  Berwickshire. — 1  SE. ;  2  SE. ;  5  SW. ;  7  NE. ; 
8  NW. ;  13  NE. ;  14  NW. ;  14  SW. ;  16  NE. ;  17  SW. ;  27  NW.  Edinhnrgh- 
.shire.—7  NW.;  7  NE. ;  11  SE. ;  12  NW. ;  12  NE. ;  13  SW. ;  21  NE. ;  21  SW. 
Haddingtonshire.— ()  NE. ;  11  SW. ;  21  SW.     Peeblesshire.— 6  SW. 

1  :  2500  Scale  Maps  (Eevised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  Ayrshire. — Sheets  Lxviii.  9  ;  lxxii.  1.  Kirkcudbrightshire. — Sheets 
XV.  9 ;  XVI.  13  ;  xxni-  1,  12  ;  xxiv.  1  ;  xxxii.  7,  10,  11,  12,  14,  15,  16 ;  xxxix. 
3,  6,  7,  8,  16;  xl.  9,  12,  13,  14,  16;  xli.  5,  8,  9,  12,  13,  14,  16;  XLii.  5,  9; 
XLiii.  6,  13  ;  XLvi.  4  ;  xlvii.  1,  4,  5,  9,  10,  11,  14,  16  ;  XLviii.  1,  2,  4,  5,  7,  8,  9, 
10,  11,  13,  14,  15,  16  ;  L.  5  ;  liv.  6,  7,  9,  15  ;  lv.  3,  12,  13  ;  lvii.  3,  4 ;  lviii.  3 
(7  and  8).     Wigtou-nshire. — Sheets  ix.  14  ;  xiv.  9  ;  xv.  6,  7,  16  ;  xxi.  4,  7. 

Note. — There  is  no  coloured  edition  of  these  Sheets,  and  the  unrevised  im- 
pressions are  withdrawn  from  sale. 

The  following  publications  were  issued  from  1st  to  31st  December  1908  : — 
One-inch  Map  (thii'd  edition),  engraved,  in  outline.  Sheets  74,  75,  90.  Price 
Is.  6d.  each.  Third  edition,  engraved,  with  hills  in  brown  or  black.  Sheets  57, 
67,  74,  75,  82,  90,  92.     Price  Is.  6d.  each. 

Six-inch  and  Larger  Scale  Maps. — Six-inch  Maps  (Revised),  full  sheets,  engraved, 
without  contours.  Caithness. — Sheets  27,  37.  Price  2s.  6d.  each.  Sutherland. — 
Sheets  5,  6,  10,  16,  17,  18,  85,  94,  95,  101.  Price  2s.  6d.  each.  Sheet  9.  Price 
2s.  Quarter  sheets,  with  contours.  Price  Is.  each.  Bencickshire. — 2  SW. ;  4 
SW. ;  4  SE. ;  9  SE. ;  10  NW. ;  10  NE. ;  10  SE. ;  11  SW. ;  11  SE. ;  13a  SE. ;  14 
SE.;  15  SE.;  17  NE. ;  17  SE. ;  21  NW. ;  21  SE. ;  22  NE. ;  22  SW.;  26  NE. 
Edinburghshire.— Z  SW. ;  5  SE. ;  6  NW. ;  6  SW. ;  6  SE. ;  11  NE. ;  12  SW. ;  12 
SE.;  19  NW.;  20  NW.  (21  SE.  and  21a  SW.) ;  23  SE.  Haddingtonshire.— 4 
NE. ;  5  SE. ;  7  SW. ;  17  NW. ;  17  NE. ;  17  SE.  Peehlesshire.—9  NW. ;  15  SE. ; 
16  NE. ;  19  SE.      Wigtovmshire.—{33A  SE.  and  38  NE.). 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  Ayrshire. — Sheet  lxxii.  5.  Kirkcudbrightshire.— Sheets  xvi.  14; 
xxxiv.  7,  12,  15,  16  ;  xxxix.  2  ;  xli.  4;  XLii.  4,  10,  11,  13,  14,  15,  16;  xliii.  1, 
2,  9,  10,  11,  14,  15  ;  xlv.  10  ;  xlviii.  6,  12  ;  XLix.  1,  2,  3,  4,  5,  6',  7,  8,  9,  10,  11, 
12,  13,  14,  16  ;  L.  1,  2,  3,  6,  7,  9,  10,  13,  15  ;  Liv.  4,  8,  11  ;  lv.  1,  2,  4,  5,  6,  7,  8, 
9,  10,  11,  14,  15,  16  ;  Lvi.  1  (4  and  8),  5,  6,  7,  9  ;  Lvin.  1,  2,  4  (6  and  5).  Wig- 
tovnshire. — Sheets  iii.  5  ;  xv.  2. 

Note.— There  is  no  coloured  edition  of  these  Sheets,  and  the  unrevised  im- 
pressions have  been  withdraAvn  from  sale. 

GEOLOGICAL  SURVEY  OF  SCOTLAND.— The  following  publication  Avas  i.ssued 
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INDIAN  GOVERNMENT  SURVEYS  :— 

Railway  Map  of  India,  1908.     Scale  1  :  5,068,800  or  80  miles  to  an  inch. 

Bengal,  1908.     Scale  1  :  2,027,520  or  32  miles  to  an  inch. 

Bengal,  1907.     Scale  1  :  1,013,760  or  16  miles  to  an  inch.     2  sheets. 

Bombay  Presidency,  1904.     Scale  1  :  2,027,520  or  32  miles  to  an  inch. 

Eastern  Bengal  and  Assam,  1905.     Scale  1  : 2,027,520  or  32  miles  to  an  inch. 

Central  Provinces,  1908.     Scale  1  :  2,027,520  or  32  miles  to  an  inch. 

Cutch,  1906.     Scale  1  :  506,880  or  8  miles  to  an  inch. 

Madras  Presidency,  1905.     Scale  1  :  2,027,520  or  32  miles  to  an  inch. 

United  Provinces  of  Agra  and  Oudh,  1905.     Scale  1  :  013,760.     2  sheets. 
Do.,         Do.,         Do.,         Do.,  1908.     Scale  1  : 2,027,520. 

Burma,  Degree  Sheets,  1903-1907.  Scale  1  :  25.3,440  or  4  miles  to  an  inch. 
Numbers  29,  31,  52,  07,  93b,  93c,  93d,  93h. 

India  and  Adjacent  Countries,  1904-1908.  Scale  1  : 1,000,000  or  about  16  miles 
to  an  inch.  Sheets — 10,  Persian  Gulf ;  31,  Persia  and  Baluchistan;  33,  34, 
Afghanistan  and  Baluchistan ;  70,  71,  Tibet,  Nepal,  etc.  ;  78,  E.  Bengal 
and  Assam  ;  79,  Bengal ;  83,  84,  85,  Assam  and  Burma ;  86,  87,  Andaman 
and  Nicobar  Islands  ;  91,  Tibet ;  92,  93,  94,  95,  96,  Burma,  Siam,  etc.  ; 
100,  Tibet,  etc.  ;  101,  102,  Siam,  Yun-nan  and  Ssu-chuan  Provinces. 

Survey  of  India  Office,  Calctitta. 

AFRICA. 

ORANGE  RIVER  COLONY. — Compiled    from   recent  surveys,  diagrams,  and   other 

reliable  sources,  by  A.  C.  Murray,  C.E.,  and  Reginald  Cannon,  A.M.I.M.E., 

at  the  Drawing  Office,  Johannesburg,  1 907.     Scale  1  :  253,440  or  4  miles  to 

an  inch.     6  sheets.     Price  4  guineas  in  sheets.     Edward  Stanford,  London. 

The  physical  and  topographical  information  on  this  map  is  very  meagre.     It 

shows  rivers  and  water-courses,   also  roads,  railways,  and  mines.     District  and 

ward  boundaries  are  shown  by  colour,  and  the  limits  of  farms  are  marked. 

AMERICA. 

BRITISH  GUIANA. — Map  of  the  northern  portion  of  British  Guiana.  Scale 
1  :  633,600  or  10  miles  to  an  inch.     1908.     Price  4s. 

Edward  Stanford,  London. 
This  map  appears  without  any  cartographer's  name  or  explanation  as  to  sources 
of  information,  but  it  comprises  new  surveys,  and  is  probably  the  best  general  map 
of  the  country  available. 

CANADA. — Map  showing  n)inerals.  Scale  1  :  6,336,000  or  100  miles  to  an  inch. 
Compiled  under  direction  of  James  White,  F.R.G.S.,  Geographer.     1908. 

Department  of  Minen,  Geological  Survey  Branch,  Ottawa. 
An  interesting  map  summarising  the  mineral  resources  of  the  Dominion  from 
an  economic  point  of  view. 

COBALT  AREA— District  of  Nipissing,  Ontario.  Geological  Map  by  Willet  G. 
Miller  and  Cyril  W.  Knight.  Scale  1  : 4,800  or  about  13  inches  to  a  mile. 
1907.     Four  sheets.  Department  of  Lands,  Forests,  and  Mines,  Ottaiva. 

ONTARIO. — Department  of  Militia  and  Defence,  1908.  Topographic  Map.  Scale 
1  :  63,360  or  1  mile  to  an  inch.  Contour  lines  at  intervals  of  25  feet.  No.  13, 
Winchester  Sheet ;  No.  16,  Russell  Sheet. 

Topographical  Section,,  General  Staff,  London. 
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NOVA  SCOTIA.  —Geological  Map  to  illustrate  report  on  the  "  Goldfields  of  Nova 
Scotia"  by  E.  R.  Faribault.  Scale  1:760,320  or  12  miles  to  an  inch. 
1906.  Department  of  Mines,  Geological  Survey  of  Canada,  Ottawa. 

NOVA  SCOTIA. — Mining  Plans  and  Sections  by  E.  R.  Faribault  of  the  Gold  Dis- 
tricts of  Brookfield,  Caribou,  Catcha  Lake,  Cochran,  Fifteen-mile  Stream, 
Forest  Hill,  Harrigan  Cove,  Gold  River,  Isaacs  Harbour,  Killag,  Laiuence- 
town,  Leipsigate,  Malaga,  Montague,  Mooseland,  Moose  River,  Mount 
Uniacke,  Oldham,  Renerew,  Salmon  River,  South  Uniacke,  Tangier,  Upper 
Seal  Harbour,  Waverley,  Wine  Harbour.     1898-1908. 

Department  of  Mines,  Geological  Survey  of  Canada,  Ottawa. 

UNITED  STATES  GEOLOGICAL  SURVEY. — Geologic  Atlas— Ann  Arbor  Folio, 
Michigan  ;  Elk  Point  Folio,  South  Dakota  ;  Independence  Folio,  Kansas  ; 
Ouray  Folio,  Colorado  ;  Passaic  Folio,  New  Jersey  ;  Patuxent  Folio,  Mary- 
land ;  Roan  Mountain  Folio,  Tennessee  ;  Rockland  Folio,  Maine  ;  Winslow 
Folio,  Arkansas.     1907-1908. 

United  States  Geological  Survey,  Washington,  D.C. 

UNITED  STATES  SURVEY. — Topographic  Sheets  on  scale  of  1  :  62,500  or  about  one 
mile  to  an  inch.     1908.     Price  5  cents  each  sheet.     The  figures  after  the 
name  of  each  state  indicate  the  number  of  sheets  received.      Alabama,  1 
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Topograjjhic   sheets  on  scale  of  1  :  125,000  or  about  2  miles  to  an  inch. 
1908.     Montana,  1  ;  Oregon,  1  ;  Wyoming,  1  ;  Yellowstone  National  Park,  2. 

Topographic  Sheets  on  scale  of  1  :  250,000  or  about  4  miles  to  an  inch. 
1908.     California,  2  ;  Nevada,  3. 

United  States  Geological  Survey,  Washington,  D.  C. 

^TATS  UNIS  D'AMERIQUE.— Feuillc;  Sud-Ouest.  Dresse  par  V.  Huot,  Echelle, 
1  : 5,000,(100.  Carte  No.  75.  Atlas  Universel  de  Geographie,  commence  par 
M.  Vivien  de  Saint-Martin  et  continue  par  Fr.  Schrader,  Paris.  Price  2 
francs.  Librairie  Hachette  et  Cie.,  Paris. 

AUSTRALASIA. 

QUEENSLAND. — Geological  Sketch  Map  showing  mineral  localities.  Prejmred 
under  the  supervision  of  B.  Dunstan,  F.G.S.,  Acting  Government  Geologist, 
and  compiled  by  H.  W.  Fox.  Scale  1  : 2,500,000  or  about  40  miles  to  an 
inch.     Third  edition,  1908.  Geological  Survey  of  Queensland,  Brisbane. 

QUEENSLAND. — Showing  principal  Mining  Centres  and  Railways,  by  W.  H.  Green- 
field.    Scale  1  :  6,000,000  or  about  95  miles  to  an  inch.     1908. 

Geological  Survey  of  Queensland,  Brisbane. 

QUEENSLAND.— Sketch  Map  of  the  Etheridge  Goldfield.  Prepared  at  the  Geo- 
logical Survey  Office,  Department  of  Mines,  by  W.  H.  Greenfield.  Scale 
1  :  380,160  or  G  miles  to  an  inch.     1908. 

Geological  Survey  of  Queensland,  Brisbane. 
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C  A I . ABRIAN  EARTHQUAKES. 
By  Prof.  -Iamks  Geikik,  F.K.S. 

(7/7///  Maj>.^.) 

\  lliKATlONS  of  the  earth's  surface  are  of  Aarious  origin.  Solne  are  due  to 
human  agency  :  for  example,  blasting  operations  in  mines  and  quarries, 
the  tiring  of  1)ig  guns,  and  even  the  passage  of  heavy  horse-wagons, 
motor-cars,  and  railway  trains  cause  the  ground  to  tremlile.  But  tremors 
of  this  light  kind  are  felt  only  in  the  immediate  neighl)ourhood  of  the 
source  of  disturbance.  Similar  iniimportant  vil)rations  ai-e  due  to  natural 
agents  operating  at  the  surface — those  agents,  namely,  which  bring  about 
extensive  avalanches,  rock-falls,  landslips,  and  the  collapse  of  caves  and 
\indergroiuid  water-chawnels.  Tremors  of  such  superficial  origin,  how- 
ever, can  hardly  be  dignified  l:)y  the  name  of  earthquakes.  True  earth- 
quakes are  subterranean  concussions,  and  vary  in  intensity  from  barelv 
perceptible  tremblings  up  to  violent  shocks  that  cause  widespread  devas- 
tation. Two  types  are  recognised— («)  Volninir  and  (h)  Tertmic  earth- 
quakes. 

J'olndiic  Udii/i'jiKih'x. — Dvu'ing  an  eruption  explosions  of  steam  often 
shake  a  volcano  to  its  foundations,  and  the  disturbances  may  be  felt, 
more  or  less  strongly,  many  miles  away  from  the  volcanic  focus.  It  may 
be  said,  indeed,  that  earthquakes  are  almost  inseparalile  accompaniments 
of  volcanic  activity.  As  a  rule,  hoM-ever,  earthquakes  of  this  class — even 
the  most  A'iolent — afl^"ect  only  limited  areas.  They  are  not  of  deep-seated 
origin — the  explosions  to  which  they  are  due  l)eing  confined  to  the  throat 
or  neck  of  a  volcano  ;  volcanic  earthquakes  cannot,  therefore,  compare  in 
violence  or  range  with  those  which  are  caused  by  sudden  movements  of 
the  crust  upon  long-extended  fractin-es,  reaching  down  to  iniknoAvn  but 
profound  depths  from  the  surface. 
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Tadonic  Earthquale^. — It  is  under  this  class  that  we  inchide  all  the 
most  important  seismic  disturbances — those,  namely,  which  cause  the 
greatest  and  most  extensive  deAastation.  These  earthquakes  have  not 
necessarily  any  connection  with  volcanic  action,  and  often  originate  in 
regions  where  no  active  volcanoes  occur.  They  are  generally  considered 
to  l»e  a  consequence  of  the  secular  cooling  of  the  globe.  The  highly -heated 
interior  or  nucleus  is  enclosed  within  a  relatively  thin  shell  or  crust,  the  outer 
section  of  which,  for  perhaps  six  miles  or  so  downwards,  consi.sts  of  solid 
rock-materials,  of  much  the  same  kind  as  we  see  at  the  surface.  The  earth 
being  a  cooling  body  must  also  be  contracting — its  diameter  must  be 
slowly  diminishing.  The  already  cooled  crust,  however,  does  not  con- 
tract, and  being  neither  composed  of  incompressible  materials  nor  devoid 
of  elasticity,  it  is  incapable  of  sustaining  its  own  weight,  and  caiuiot 
become  detached  in  any  part  from  the  shi'inking  nucleus.  It  thus 
necessarily  subsides,  and  so  becomes  subject  to  strenuous  compression,  for 
it  has  to  occupy  less  horizontal  space.  Yielding  to  lateral  pressure,  it  is 
flexed,  folded,  crushed,  fractured,  and  displaced — one  portion  being  driven 
o\ev  another,  so  as  to  bring  about  a  sort  of  imbricated  or  overlapping 
structure.  Although  no  region  of  the  earth's  crust  has  altogether  escaped 
distortion,  it  is  not  to  1)0  supposed  that  the  whole  siu-face  of  the  globe  has 
been  simiiltaneously  subjected  to  this  process,  or  that  the  results  of  lateral 
pressure  are  everywhere  equally  pronounced.  If  attention  be  i-estiicted 
to  such  crustal  movements  as  are  known  to  have  occuiTed  at  a  late  geo- 
logical date,  and  some  of  which  would  seem  to  be  still  in  progi-ess,  we 
shall  find  that  extreme  distortion  has  been  limited  to  certain  narrow  zones 
or  l)clts.  These  constitute  the  younger  mountain-systems  of  our  globe 
(Alps,  Himalayas,  Rockies,  Andes,  etc.) — all  of  which  are  composed  of 
rocks  that  have  been  folded,  contorted,  shattered,  and  displaced  in  the 
most  wonderful  manner.  Notwithstanding  the  magnitude  of  these  grand 
mountain-chains,  it  is  obvious  that  in  comparison  with  the  less  elevated 
tracts  and  far-extended  low  grounds  of  our  continents  they  are  mere 
narrow  Avrinkles.  There  are  other  regions  where  the  compressing  pro- 
cess manifests  itself  in  a  less  disturlnng  nianner-^regions  where,  instead 
of  l)eing  closely-folded,  contorted,  and  crumpled,  the  crust  rises  in  l)road, 
gentle  swellings  over  extensive  areas.  At  the  present  day  a  gradual 
movement  of  this  character  seems  to  be  in  progress  in  the  Scandinavian 
peninsula.  In  short,  away  from  the  great  mountain-chains,  the  crust  may 
show  dome-like  swellings,  or  rise  and  fall,  as  it  were,  in  a  series  of  more 
or  less  gentle  undulations.  As  the  earth  is  a  cooling  and  contracting 
1)()dy,  it  is  obvious  that  the  dominant  movement  of  the  crust  must  be 
downward.  Consequently  basin-shaped  depressions  of  the  surface  are 
among  the  most  chaiacteristic  features  of  the  lithosphere.  The  gi-eat 
oceans  and  inland  seas  would  seem  on  the  whole  to  occupy  sinking  areas ; 
and  maritime  tracts,  forming  the  margins  of  those  depressions,  appear 
sometimes  to  share  in  the  downward  movement.  Along  the  borders  of  a 
subsiding  sea-floor  the  crust  is  necessarily  in  a  state  of  tension,  and,  as  its 
elasticity  is  limited,  it  must  from  time  to  time  yield  by  fracturing.  Hence 
the  submarine  slopes  that  descend  at  steep  angles  from  the  continental 
shelf  are  often  traversed,  parallel  to  the  coast>line,  by  great  fractures  and 
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dislocations,  or,  as  they  are  technically  termed,  faults.  The  parallel  faults 
referred  to  are  not  by  any  means,  however,  always  submarine.  Some- 
times they  are  partly  submarine,  partly  sub-aerial.  In  other  cases  they 
are  confined  to  the  land. 

The  several  earth-movements  thus  briefly  indicated  are  in  general 
developed  very  gradually.  If  it  were  otherwise,  the  world  would  not  be 
habitable.  The  growth  of  a  mountain-chain  is  a  very  leisurely  process 
indeed.  The  central  ranges  of  such  a  chain  as  the  Himalaya,  for  example, 
are  vastly  older  than  the  flanking  secondary  ranges.  The  former  had 
raised  their  summits  to  heaven  for  untold  ages  before  the  younger  ranges 
were  buckled  up  against  them.  So  slowly  did  the  latter  come  into 
existence,  that  the  Indus  (Avhich  had  already  lieen  flowing  for  a  protracted 
period  of  time  from  the  heart  of  the  central  chain  and  gi-adually  carving 
out  its  mighty  valley)  was  not  deflected  by  the  new  range  rising  athwart 
its  course,  but  saAved  its  way  across  the  yovuig  folds  as  fast  as  these 
developed.  Faults  or  dislocations  would  likewise  seem  to  be  of  similar 
slow  growth.  Not  infrequently  they  traverse  river-valleys  which  are 
proved  to  have  been  in  existence  for  ages  before  they  appeared.  Some 
of  these  faults  are  displacements  of  thousands  of  feet,  and  yet  no  inequa- 
lity of  level  may  indicate  their  position  in  the  valley -bottom  they  cross — 
the  I'iver  having  I'educed  any  such  as  it  arose,  and  2Jn^'i  pnssn  maintained 
its  course  undisturbed. 

But  when  a  crustal  movement  is  sharply  accelerated — when  a  great 
thickness  of  rocks  snaps  under  compression,  or  Avhen  the  rocks  on  one 
side  of  a  dislocation  make  a  sudden  move,  earthquakes  of  less  or  greater 
violence  are  the  result.  Eock-snapping  must  often  have  occurred  during 
the  rise  of  a  mountain-range,  and  probably  many  of  the  earthquakes 
experienced  in  our  younger  mountains  of  uplift,  some  of  which  may  still 
be  growing,  are  of  such  an  origin.  Or  the  mountain-making  process  may 
have  ceased,  and  the  rocks,  relieved  from  lateral  pressure,  may  now  be 
settling  down  along  planes  of  fracture.  The  most  violent  earthquakes 
experienced  in  our  time,  however,  appear  to  originate  in  those  faults  or 
systems  of  parallel  dislocations  which  so  frequently  occur  along  the 
margins  of  subsiding  areas.  As  crustal  movements  necessarily  bring 
about  modifications  of  or  changes  in  the  geological  structure  or  archi- 
tecture of  the  crust,  earthquakes  due  to  such  movements  are  termed 
tectonic  earthquakes.  Earthquakes  of  this  type  may  thus  arise  either  in 
rising  or  sinking  areas — they  may  be  due  either  to  pressure  or  tension. 
When  there  can  be  no  doubt  that  an  earthquake  has  originated  upon  the 
plane  of  a  fault  it  is  very  frequently  spoken  of  as  a  (UsJocation-eavthquake. 
It  is  to  this  class  of  tectonic  earthquakes  that  all  the  more  violent  crustal 
disturbances  of  our  time  belong. 

A  dislocation-earthquake  it  will  be  understood,  therefore,  is  simply 
the  jolt  or  jar  produced  by  a  sudden  movement  of  the  crust  upon  a  steep 
or  perpendicular  fault-plane,  and  the  not  less  sudden  arrestment  of  the 
movement.  The  violence  of  the  resulting  disturbance  must  no  doubt 
largely  depend  on  the  magnitude  of  the  rock-masses  set  in  motion,  and 
the  extent  of  the  movement.  The  sudden  dropping  of  a  section  of  the 
crust,  many  thousand  feet  in  thickness,  for  only  a  few  inches  could  not  but 
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cause  excessive  jarring  of  the  ground.  But  although  dislocation-earth- 
quakes are  commonly  due  to  subsidence,  this  is  not  always  the  case. 
Sometimes  the  rao^^ement  is  upward  rather  than  downward.  Occasionally, 
indeed,  there  may  be  a  combination  of  such  movements — the  crust  rising 
on  one  and  sinking  on  the  other  side  of  a  fault.  Again,  in  certain  cases, 
movement  is  lateral — the  gi'ound  on  one  side  shifting  to  right  or  left  as 
the  case  may  be.  While  the  dominant  movement  inay  be  doAvnward, 
along  an  extensive  line  of  dislocation,  yet  elevation  may  occur  here  and 
there,  and  lateral  shifting  elsewhere.  In  earthijuake-ridden  regions  the 
crust  is  often  traversed  by  a  series  of  long  pai'allel  faults,  or  by  more  or 
less  numerous  fractures  and  dislocations  running  in  various  directions, 
and  not  infrequently  anastomosing  or  more  rarely  intersecting.  The 
larger  downthrow  faults — those,  namely,  having  the  greatest  displace- 
ment— are  never  crossed,  however,  by  prominent  dislocations  formed  at 
the  same  time,  although  they  may  be  accompanied  by  many  contempora- 
neous fissures  and  fractures. 

The  amount  of  displacement  observed  at  the  siui'ace  after  an  earth- 
quake has  passed  is  often  sui-prisingly  small — frequently  not  exceeding 
a  few  inches  or  feet.  Now  and  again,  however,  displacements  of  fifty 
feet  have  been  noted,  but  movement  to  that  extent  is  rare.  It  has  been 
exceeded,  however,  upon  certain  lines  of  dislocation  traversing  the  land, 
while  upon  the  sea-floor  the  degree  of  displacement  may  even  be  greater 
still.  This  may  well  be  the  case  with  the  most  violent  earthquakes  that 
originate  on  the  sea-bottom  where  it  descends  steeply  from  a  continental 
margin.  In  our  coal-fields  Ave  find  that  the  amount  of  displacement 
effected  by  a  fault  usually  increases  with  its  depth  from  the  surface. 
Frequently  these  ancient  lines  of  displacement  shift  the  lower  seams  to 
a  greater  extent  than  those  that  occur  higher  up  in  one  and  the  same 
coal-pit.  Many  of  the  smaller  faults,  indeed,  die  out  upwards  altogether. 
It  may  Avell  be,  therefore,  that  the  small  vertical  displacements  eftected 
at  the  surface  by  recent  earth-movements  do  not  truly  represent  the 
total  amount  of  a  downthrow.  Nevertheless  we  haA'c  no  reason  to 
doubt  that  considerable  displacements  or  faults  have  not  as  a  rule 
been  suddenly  accomplished.  We  know  as  a  matter  of  fact  that  along 
lines  of  great  displacement  of  prodigious  antiquity — some  of  which 
date  back  to  palaeozoic  times — movements  still  occasionally  take  place. 
A  drop  of  an  inch  or  two  at  a  time  seems  insignificant,  but  when  the 
movement  is  continued  at  interA'als  for  millions  of  years  the  final  result 
may  be  sufficiently  impressive. 

Earthquakes  are  wave-like  undulations  of  the  crust  transmitted 
outwards  in  all  directions  from  the  centre  or  centres  of  disturbance. 
In  the  case  of  an  earthquake  originating  upon  a  single  line  of  dislocation 
the  undulations  pass  outwards  with  more  or  less  regularity,  according  to 
the  nature  of  the  rocks  and  the  geological  structure.  The  rate  of 
propagation  necessarily  varies — the  eai'th-waves  passing  with  relative 
ease  through  close-grained  homogeneous  rock-masses,  while  they  are 
impeded  when  they  have  to  traverse  faults  and  highly  fractured  and 
jointed  rocks,  or  thick  beds  of  incoherent  gravel,  sand,  or  clay.  After 
a  severe  earthquake  it  is  often  found  that  the  most  destructive  effects 
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are  confined  to  areas  where  the  surface  is  occupied  by  unconsolidated 
materials  which  are  practically  inelastic ;  while  within  adjoining  tracts, 
throughout  which  solid  rocks  with  a  relatively  high  elasticity  are 
present,  houses  and  other  structures  often  escape  without  much  injury. 

When  shocks  take  place  simultaneously  or  approximately  so  along 
two  or  more  dislocations  traversing  the  same  region,  the  earth-waves 
must  often  cross  each  other  and  become  extremely  complicated — pro- 
ducing at  the  surface  corresponding  irregular  movements,  that  usually 
result  in  great  destruction.  Probably,  however,  most  dislocation- 
eai'thquakes  are  due  to  movement  upon  one  fault-plane,  although  there 
is  reason  to  believe  that  such  movement  may  disturb  the  equilibrium 
upon  some  neighbouring  fault  or  faults  and  thus  provoke  additional 
shocks.  As  might  have  been  expected  a  great  dislocation-earthquake 
often  results  in  the  formation  of  more  or  less  numerous  minor  faults  and 
fractures — some  of  which  run  approximately  parallel  with  the  main 
dislocation,  while  others  traverse  the  ground  in  various  directions. 
Such  minor  faults  and  fissures  are  usually  developed  most  alnuiclantly  on 
the  downthrow-side  of  the  chief  dislocation. 

Movement  may  take  place  throughout  the  whole  extent  of  a  great 
dislocation,  but  fortunately  it  is  more  commonly  restricted  ;  or,  as  often 
happens,  the  degree  of  movement  may  vary  from  point  to  point — • 
maxima  and  minima  occurring  now  here,  now  there.  In  such  cases  the 
disturbances  are  described  as  originating  at  several  centres  ;  or  should  a 
series  of  shocks  come  in  succession  from  dift'erent  points  the  centrum  will 
then  appear  to  shift  along  a  line,  which  of  course  is  the  plane  of  dislocation. 
Frequently  earthquakes  arise  upon  only  a  limited  section  of  a  very  long 
fault. — perhaps  towards  its  middle  or  it  may  be  nearer  one  of  the  ends  ; 
or  violent  disturbance  may  he  confined  to  a  few  points,  often  separated 
the  one  from  the  other  by  many  miles,  throughout  which  little  or 
no  shaking  may  he  experienced. 

While  some  earthquakes  are  the  result  of  one  sudden  movement 
suddenly  arrested,  very  frequently  two  or  more  shocks  succeed  each 
other  at  shorter  or  longer  intervals.  The  most  violent  shock  may  come 
first,  or  it  may  l)e  heralded  by  sti'ange  sounds  and  tremors,  slight 
or  more  strongly-marked  as  the  case  may  be.  These  warning  sounds 
and  tremors  are  probably  produced  by  the  grating  and  grinding  of  the 
walls  of  the  fault  against  each  other — the  movement  at  first  being 
somewhat  gradual.  Then  ensues  the  sudden  jolt  or  jar,  after  which 
equilil^rium  may  be  established  at  once,  or  after  a  succession  of  feebler 
shocks  and  tremors  caused  by  the  final  settling  of  the  disturbed  rock- 
masses.  On  the  other  hand,  equilibrium  may  be  long  delayed — sudden 
or  more  gradual  movements,  resulting  in  shocks  of  less  or  greater 
intensity,  taking  place  at  intervals  during  the  course  of  weeks,  or 
months,  or  even  years  before  the  distracted  earth  attains  repose.  Even 
after  all  sensible  tremors  have  ceased,  weird  grinding  and  grating 
subterranean  sounds  may  long  continue.  These  are  probably  caused  by 
the  settling  down  of  the  crushed  and  shattered  rocks.  In  this  connection 
it  is  interesting  to  observe  that  in  our  own  country,  which  is  traversed 
in  many  places  by  faults  of  all  dimensions,  the  rocks  in  the  vicinity  of 
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such  dislocations  usually  show  grooved,  striated,  and  smoothed  surfaces 
where  one  mass  has  been  ground  and  rubl:)ed  against  another. 

The  recent  catastrophic  disturbances  in  Italy  come  without  doubt 
under  the  category  of  dislocation-earthquakes,  and  have  had  no  obvious 
connection  -with  volcanic  action,  for  Etna  and  the  smaller  volcanoes 
of  the  Lipari  Isles  have  been  alike  quiet.  The  Mediterranean  Sea 
stretches  across  a  very  mobile  part  of  the  earth's  crust.  No  extended 
portion  of  this  area  fails  to  yield  evidence  of  recent  crustal  movements 
of  some  kind — elevation  here,  depression  there,  volcanic  eruptions  at 
A'arious  points,  earthquakes  now  in  one  place,  now  in  another.  One  of 
the  most  characteristic  features  of  the  Mediterranean  is  the  great 
irregularity  of  the  sea-floor,  which  is  marked  throughout  by  more 
or  less  abrupt  depressions  some  of  which  attain  a  great  depth. 
A  relatively  small  elevation  would  connect  Sicily  Avith  Italy  and  Tunis, 
and  convert  the  Mediterranean  into  an  east  and  a  west  basin,  each  of 
very  considerable  depth.  Similarly  a  greater  amount  of  uplift  would 
join  Corsica  and  Sardinia  to  Africa  and  the  European  mainland,  and 
on  either  side  of  this  land-bridge  we  should  have  a  deep  basin.  So 
again,  were  elevation  to  form  a  land-passage  from  Glreece  across  Crete 
to  Africa  two  basins  would  appear — the  most  extensive  being  that  of 
the  Ionian  Sea. 

Most  of  these  great  depressions  seem  to  have  originated  at  a  very 
late  geological  period  and  if  some  are  of  earlier  date  yet  all  have 
probably  been  deepened  within  recent  times  and  the  sinking  process 
apparently  continues  even  now.  The  basins  with  which  we  are  more 
immediately  concerned  are  those  lying  south-east  and  north-west  of 
Calabria  and  Sicily.  The  Tyrrhenian  Sea  undoubtedly  occupies  an  area 
of  special  depression,  still  slowly  subsiding,  and  the  same  is  the  case 
with  the  basin  of  the  Ionian  Sea.  Calabria  and  Sicily  lying  in  this 
way  between  two  sinking  basins  occupy  an  unstable  position,  and  are 
liable  to  suffer  from  earthquakes  originating  along  lines  of  fault  that  run 
parallel  with  their  coast-lines — some  of  these  dislocations  l)eing  sub- 
marine while  others  are  subaerial.  It  is  obviously  difficult  to  prove 
the  existence  of  a  submarine  fault,  and  even  when  we  are  assured  of  its 
existence  it  may  often  be  hard  or  impossible  to  locate  its  position, 
although  its  general  direction  may  be  inferred  with  some  confidence. 

A  glance  at  the  accompanying  page-map  ^  will  show  that  the  north- 

1  On  the  map  the  areas  which  are  stippled  represent  Tertiary,  Post-tertiary,  and  Recent 
deposits — all  of  which  are  more  or  less  unconsolidated.  The  areas  left  blank  are  occnpied 
by  "hard"  rocks — chiefly  granite,  gneiss,  etc.,  in  Calabria  and  north-east  Sicilj',  and  the 
volcanic  masses  of  Etna  and  south-east  Sicily.  The  "  faults  "  represented  probably  origin- 
ated in  the  Pliocene  period.  Other  lines  of  dislocation  (see  Prof.  Suess's  sketch-map,  p.  121) 
traverse  the  region  shown  upon  the  page-map — one  of  which,  for  example,  extends  from 
Mineo  in  Sicily  through  Etna  to  Patti  on  the  shores  of  the  Tyrrhenian  Sea,  and  is  supposed 
to  extend  north  over  the  sea-floor  to  the  Lipari  Islands.  This  and  other  suspected  lines  of 
dislocation  are  not  indicated  on  the  page-map,  l)ecause  they  seem  to  have  had  no  connec- 
tion with  the  recent  disturbances.  Some  Italian  geologists  are  of  opinion  that  a  dislocation 
traverses  the  low-lying  belt  of  land  between  the  Gulf  of  Eufemia  and  tlie  Gulf  of  Squillace  ; 
and  the  earthquakes  which  shake  Catauzaro  are  supposed  to  be  due  to  the  presence  of  this 
fault.     But  if  such  a  fault  really  exists  (and  its  existence  is  only  inferred),  it  is  not  at  all 
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east  coast  of  Sicily  extends  for  a  long  distance  in  a  straight  line.  This 
remarkable  land-feature  is  indicative  of  fracture — of  a  fault,  in  short, 
having  its  "  hade  "  or  downthrow  to  south-east.  And  that  the  fracture 
and  ciisplacement  took  place  at  (|uite  a  recent  geological  period  is 
suggested  by  the  somewhat  rapid  descent  of  the  sea-floor,  so  that  deep 
water  occurs  at  no  gi'eat  distance  from  the  coast.  The  fault  follows 
the  coast-line  from  whicli  it  is  probably  not  far  removed.  Its  range  is 
indeterminate  but  it  would  certainly  seem  to  extend  beyond  Syracuse — 
in  short,  it  proT)al)ly  flanks  the  whole  east  coast  of  Sicily.  Towards  the 
north  it  appears  to  be  cut  oft'  near  the  northern  entrance  to  the  Strait 
of  Messina  by  another  powerful  submarine  dislocation  that  follows  the 
coast  of  Calabria  towards  the  south.  Movements  upon  the  Messina- 
Syracuse  fault-plane  are  responsible  for  the  earthquakes  which  have  so 
frequently  shaken  the  eastern  portion  of  Sicily — the  earth-waves  coming 
invariabh^  from  the  east.  These  earthquakes  are  not  to  be  confounded 
with  those  that  originate  in  Etna,  and  which  like  all  earthquakes  of 
the  kind  radiate  outwards  in  various  directions  from  the  focus  of  volcanic 
activity.  The  great  dislocation  that  follows  the  eastern  margin  of  the 
Strait  of  Messina  is  doubtless  the  source  of  the  earthquakes  which  have 
so  often  disturbed  Reggio  and  the  adjacent  parts  of  Calabria.  Movement, 
however,  seems  to  have  taken  place  sometimes  upon  the  Keggio  disloca- 
tion, sometimes  upon  that  of  Messina,  but  probably  most  of  the  consider- 
able earthquakes  which  have  devastated  the  coast  lands  of  the  Strait  are 
due  to  synchronous  displacements  upon  both  lines  of  movement.  The 
faults  "hade"  in  opposite  directions  towards  each  other,  and  thus  the 
sea-floor  nnist  be  sinking  l)etween  them.  It  is  the  subsidence  of  this 
wedge-shaped  portion  of  the  crust  which  has  caused  the  separation  of 
Sicily  from  Italy.  This  is  shown  by  the  similarity  of  the  geological 
formations  on  the  two  sides  of  the  Strait — those  of  Calabria  correspond- 
ing in  position  with  the  rocks  of  north-east  Sicily — so  that  direct  lines 
drawn  across  the  Strait  join  the  outcrops  on  the  east  with  those  on  the 
west.  Such  could  hardly  have  been  the  case  had  the  opening  of  the  Strait 
been  due  to  one  great  dislocation  alone,  for  under  those  conditions  the 
formations  on  the  one  side  woixld  probably  have  been  shifted  to  north  or 
south  of  the  corresponding  rocks  on  the  other  side.  Instead  of  this,  we 
find  them  retaining  their  relative  position — which  simply  means  that  north- 
east Sicily  and  south-west  Calabria  occupy  now  the  same  relative  le^•el 
that  they  did  before  the  Strait  of  Messina  came  into  existence.  A  gi'eat 
wedge-shaped  section  of  the  old  Italian  land  has  dropped  down  l)etween 
two  converging  dislocations. 

The  famous  Viennese  geologist.  Professor  Suess,  in  a  most  instructive 


likely  that  it  crosses  the  Reggio-Crati  dislocation.  More  probably  it  coniiiiences  at  that 
great  fault,  and  may  pass  eastwards  by  Catanzaro  and  tlien  north-eastward  to  Cotrone. 
But  the  earthquakes  that  disturb  Catanzaro  may  quite  well  be  accounted  for  by  movements 
taking  place  on  the  plane  of  the  Reggio-Crati  dislocation.  The  town  is  built  upon  un- 
consolidated materials  and  is  not  far  removed  from  the  great  solid  mass  of  La  Sila.  It 
occupies,  therefore,  an  unstable  position,  and  in  this  respect  resembles  Oppido  and  Cittanova 
which  have  been  so  disastrously  affected,  although  they  lie  some  twelve  or  thirteen  miles 
east  of  the  great  fault.  Catanzaro,  it  will  be  observed,  is  only  two  or  three  miles  fiirtlier 
removed  from  the  same  dislocation. 
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and  suggestive  essay  on  the  earthquakes  of  Southern  Italy  has  discussed 
very  fully  the  phenomena  attending  the  devastating  earthquake  of  1783 
^\'hich  caused  such  enormous  havoc  in  Calabria  Ultra.  That  earthquake 
extended  over  very  much  the  same  area  as  that  which  only  the  other 
day  was  productive  of  so  nmch  desti'uction,  and  we  cannot  doubt  that 
the  cause  was  in  each  case  the  same — movement  upon  lines  of  faulting. 
It  becomes,   therefore,   a  matter    of    no  little    interest    to   ascertain    if 


The  Peiiplieral  Line  of  the  Lipari  Islands  (Prof.  Suess). 

[The  volcanic  rocks  are  indicated  by  dark,  the  granite,  gneiss,  and  schist  by  lighter 
hatching,  la,  Peloritan  Mountains  of  north-east  Sicily  ;  lb,  Ic,  Mass  of  Aspromonte  ; 
Id,  Vatieano  Hills  ;  II.  Mass  of  the  Sila  ;  III.  Mass  of  the  Cocuzzo,  faulted  down 
towards  the  sea.     The  curved  stippled  band  represents  the  "peripheral  line."] 


possilile  the  position  of  the  dislocations  that  traverse  that  unfortunate 
region. 

The  area  most  violently  shaken  by  the  earthquake  of  17H3  was 
the  western  portion  of  Calabria  Ultra  extending  from  the  base  of  the 
Apennines  to  the  sea-coast,  and  the  north-east  coast  of  Sicily  also 
suffered  severely.  But  the  concussions  affected  a  much  wider  region, 
disturl)ing  a  large  part  of  Sicily  and  causing  alarm  as  far  north  as 
Naples.  The  shocks  commenced  early  in  1783  and  continued  for  neai-ly 
four  years.  According  to  Professor  Suess  these  shocks  were  due  to 
subsidence  of  the  crust  upon  the  seaward  side  of  a  fault  extending  in  a 
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south-east  and  then  south-west  direction  from  near  Monte  Cocuzzo  up 
the  valley  of  the  Crati,  and  passing  Girifalco,  Soriana,  Terranova,  Oppido, 
and  Santa  Cristina  to  the  coast  some  miles  south  of  Eeggio.  Thereafter, 
he  thinks,  it  crosses  the  Strait  of  Messina  to  Etna  and  is  continued  west 
and  north-west  through  Bronte  and  Nicosia  to  the  Montes  Madonie  in  the 
Palermo  district.  His  sketch-map,  which  is  here  reproduced,^  indicates 
several  other  lines  of  disturbance  traversing  the  region  in  various 
directions.  Some  of  these,  he  says,  cross  the  main  "peripheral  line," 
others  appear  to  l^egin  at  it,  and  if  we  protract  these  lines  across  the  sea 
they  converge  upon  the  volcanic  Lipari  Isles.  Suess  is  of  opinion  there- 
fore that  the  curved  "  peripheral  line  "  and  these  radial  fractures  form 
one  connected  system.  His  conclusion,  shortly  stated,  is  that  within 
the  area  circumscribed  by  the  peripheral  fault  the  crust  has  sunk  down 
in  the  form  of  a  dish,  and  that  the  radial  fractures  have  been  produced 
during  the  subsidence.  Near  their  centre  of  origin  {i.e.  the  Lipari  Isles) 
the  radial  lines  are  beset  with  volcanoes,  and  "  any  disturbance  in  the 
equilibrium  of  the  several  fragments  of  the  crust  gives  rise  to  increased 
volcanic  activity  on  the  islands*  and  to  earthquakes  on  the  mainland 
or  in  Sicily." 

This  explanation  of  the  phenomena  in  its  general  outlines  has 
commended  itself  to  many  geologists.  But  in  some  particulars  it  would 
seem  hardly  to  account  for  the  facts,  or  these,  at  all  events,  may  l>e 
otherwise  interpreted.  That  the  Tyrrhenian  Sea  occupies  a  basin  of 
depression  which  is  still  being  deepened,  and  that  its  marginal  areas  are 
in  a  state  of  tension  and  traversed  l)y  dislocations  will  l)e  admitted.  But 
it  may  1)e  doul)ted  whether  the  peripheral  fault  indicated  by  Professor 
Suess  runs  exactly  as  he  has  given  it.  The  evidence  for  its  presence  in 
the  vallej^  of  the  Crati  is  undisputed — it  is  along  that  section  of  the 
fault,  as  Suess  remarks,  that  the  mass  of  the  Cocuzzo  has  been  thrown 
down  tOAvards  the  sea.  In  continuing  the  line  from  Girifalco  southAvards 
he  has  drawn  it  through  the  places  where  seismic  disturbance  during  the 
earthquake  of  1783  was  most  severe.  From  Girifalco  to  Santa  Cristina, 
therefore,  the  line  indicates,  according  to  him,  the  position  of  the 
epicentrum  or  shifting  epicentra  of  the  great  series  of  earthquake  shocks. 
In  many  cases  such  a  line  of  maximum  disturbance  would  certainly  point 
to  the  presence  of  some  dominant  fracture  and  displacement,  but  much 
would  depend  upon  the  geological  structure  of  the  ground  and  the  nature 
of  the  rocks  on  either  side  of  the  supposed  fault.  Calabria  Ultra  is 
traversed  from  north  to  south  by  a  central  back-ljone  of  granite  and 
other  ancient  rocks,  Avhich  form  the  continuation  of  the  Apeiniines.  On 
the  east  side  of  this  back-bone  the  ground  descends  steeply  to  the  sea- 
coast,  where  the  ancient  schists  and  granites  are  overlaid  by  a  narroAv 
zone  of  secondary  and  tertiary  strata.  On  the  side  facing  the  Tyrrhenian 
Sea  a  broad  plain  extends  from  the  base  of  the  Apennines  to  the  coast. 
This  plain  is  built  up  of  a  great  thickness  of  luiconsolidated  tertiary  and 


1  It  is  borrowed  from  Suess's  classical  work  iMis  Antlitz  der  Erde,  of  wliicli  an  admirable 
translation  by  Hertha  B.  C.  Sollas,  Ph.D.,  entitled  The  Face  of  the  Earth,  is  published  by  the 
Clarendon  Press  to  whom  I  am  indebted  for  the  use  of  the  illustration. 
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post-tertiary  deposits  of  cla^^,  sand,  layers  of  limestone,  etc.,  ^vhich  are 
underlain  at  a  depth  of  not  less  than  600  to  800  feet  or  more  by  the 
granites  and  other  hard  rocks  of  the  Apennines.  Followed  inland  the  plain 
terminates  ahrnptly  against  the  steep  slopes  of  the  mountains,  and  it  was 
just  here — along  the  junction  of  the  tertiary  beds  and  the  granite — 
that  the  shocks  of  1783  wrought  the  direst  havoc. 

From  the  accounts  of  that  series  of  earthquakes  it  would  appear  that 
the  direction  of  mo^^ement  was  very  irregular — varying  in  one  and  the 
same  locality.  For  example,  along  the  base  of  the  Apennines,  at 
Oppido  and  Santa  Cristina,  it  was  sometimes  towards  north,  at  other 
times  to  south  or  to  west.  Not  infrequently  indeed  the  shocks  seemed 
to  come  directly  from  Itelow.  Many  various  directions  are  recorded  for 
other  parts  of  the  plains.  At  Monteleone,  for  example,  the  shocks  are 
said  to  have  proceeded  at  different  times  from  S8AV.,  from  S.,  from  AV., 
from  E.,  and  from  SE.  At  the  same  place  see-saw,  vorticose,  and 
vertical  upward  movements  Avere  now  and  again  experienced.  In 
short,  it  would  appear  as  if  the  earth  movements  throughout  the 
plains  of  Calabria  had  been  somewhat  complex  and  confused,  although 
certain  writers  speak  of  the  undulations  as  having  come  generalh?-  from 
the  west. 

When  we  remember  that  all  these  plains  are  built  up  of  non- 
elastic  accumulations  such  as  clay  and  sand,  irregularity  of  moA'ement  is 
no  more  than  one  might  have  expected.  Nor  is  it  hard  to  understand 
why  the  towns  and  villages  built  along  the  edge  of  the  plains  at  the 
foot  of  the  mountains  should  have  suffered  so  severely.  "  AYhen  a  wave 
of  elastic  compression,"  Mr.  Mallet  remarks,  "passes  aljruptly  from  a 
body  having  an  extremely  low  elasticity,  such  as  clay  and  gravel,  into 
another  like  granite,  Avhose  elasticity  is  remarkably  high,  it  changes  not 
only  its  velocity,  l)ut  in  part  also  its  course,  a  portion  being  reflected 
and  a  portion  refracted.  The  wave  being  thus  sent  back  again  produces 
a  shock  in  the  opposite  direction,  doing  great  damage  to  the  l)uildings 
on  the  surface  by  thus  returning  upon  itself.  At  the  same  time  the 
shocks  are  at  once  eased  when  they  get  into  the  more  elastic  materials 
of  the  granite  mountains."  On  the  supposition  that  the  earthquake  of 
1783  originated  on  the  sea-iloor,  and  that  the  undulations  passed  inland 
in  an  easterly  or  south-easterly  direction,  they  Avould  naturally  l)e 
reflected,  along  the  margin  of  the  Calabrian  plains,  from  the  granite 
slope  iipon  which  the  unconsolidated  strata  abutted.  The  result  would 
be  severe  shocks  from  east  and  south-east,  and  even  vertical  and  Aorticose 
motions — quite  sufficient  to  account  for  the  devastation  of  all  the  towns 
and  villages  in  proximity  to  the  mountains. 

For  the  reasons  now  given,  it  Avould  appear  that  after  leaving  Giri- 
falco,  the  fault  described  by  Professor  Suess  must  follow  some  other 
direction  than  that  indicated  by  him.  I  am  inclined  to  l)elieve  that 
the  fault  in  question  is  simply  a  continuation  of  one  of  the  disloca- 
tions in  the  .Strait  of  Messina.  The  Eeggio-fault  must  cut  off  the 
Messina-fault,  and  in  all  probability  pursues  its  course  along  the  floor  of 
the  sea,  reaching  land  somewhere  near  the  mouth  of  the  little  river 
Mesima,  so  as  to  pass  behind  the  hills  of  Cape  Yaticano.      These  hills 
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obviously  form  an  outlier  of  the  Apennines  which,  as  Professor  8uess  has 
shown,  has  been  faulted  down  by  the  dislocation  traced  by  him  south 
from  the  valley  of  the  river  Crati.  I  should,  therefore,  connect  the 
Reggio-fault  with  that  dislocation — they  run  in  the  same  direction,  and 
both  have  their  downthrow  to  west — the  one,  in  short,  is  the  continua- 
tion of  the  other. 

Monteleone  cannot  be  far  removed  from  this  line  of  fault,  and  such 
being  the  case,  we  need  not  be  surprised  that  it  should  have  been  one  of 
the  most  severely  shaken  places  in  1783  and  later  years.  If,  as  I  think 
most  proljable,  the  fault  extends  along  the  sea-floor  to  Reggio,  we  get  a 
ready  explanation  of  the  many  narratives  that  refer  to  the  extremely 
disturl)ed  condition  of  the  sea.  We  are-  told  that  the  water  boiled 
and  was  greatly  agitated,  and  where  the  movement  was  greatest,  all 
kinds  of  fish  could  be  taken  in  alnindance  and  with  the  utmost  ease. 
As  still  further  indicating  disturbance  of  the  sea-floor,  certain  rare  species 
which  usually  lie  buried  in  the  sand,  came  to  the  surface  Avhere  they 
were  caught  in  great  quantity.  Near  Messina  the  sea  is  said  to  have 
been  much  agitated  as  if  by  the  copious  discharge  of  vapours  from 
below.  At  the  same  place  the  shore  was  rent,  and  the  ground,  which 
l)efore  the  shock  Avas  level,  now  sloped  seaward.  The  sea-bottom  itself 
Avas  in  several  places  disordered,  and  the  water  became  deeper. 

The  seismic  radial  lines  indicated  by  Professor  Suess  as  converging 
upon  the  Lipari  Isles  may  well  be  minor  dislocations  or  faults,  but  if 
such  be  their  nature,  it  is  improbal:)le  that  they  cross  the  great  Reggio- 
Crati  dislocation.  Judging  from  all  that  we  know  of  the  behaviour  of 
faults  in  our  well-proved  coalfields  and  mining  districts,  synchronous 
dislocations  (i.e.  faults  belonging  to  one  and  the  same  system),  never 
cross — the  minor  ones  simply  terminate  against  those  which  have  the 
greatest  throw.  The  seismic  line  of  Catanzaro  may  possibly  be  such  a 
minor  fault  diverging  in  an  east-by-north  direction  from  the  Reggio- 
Crati  dislocation,  and  having  no  connection  Avhatsoever  Avith  the  Lipari 
Isles.  On  the  other  hand,  the  seismic  line  draAvn  l)y  Suess  from  Yulcano 
to  Etna  and  Mineo,  appears  to  l)e  quite  justified  by  the  evidence.  It 
crosses  his  "  peripheral  line  "  indeed,  but  it  is  more  than  doubtful  if  that 
line  has  any  existence  in  Sicily. 

It  has  been  observed  that  earthquake  shocks  in  Calabria  have  some- 
times corresponded  to  an  increase  in  the  actiA'ity  of  Stromboli,  one  of  the 
Lipari  Isles,  and  this  is  not  surprising.  But  the  connection  betAveen  the 
two  sets  of  phenomena  is  certainly  not  alAA'ays  apparent.  According  to 
Suess,  the  series  of  disturliances  Avhich  shook  Calabria  in  1783  appears 
to  have  commenced  in  1  780  Avith  an  eruption  of  Etna,  Avhile  later  on  in 
the  same  year  Vulcano  became  active.  The  Etnean  eruption  was  very 
A-iolent  and  caused  much  earth-shaking.  But  in  the  folloAving  3^ear  all 
this  activity  ceased,  and  quietness  continued  down  to  1787.  Some 
()l)serA'crs  state  that  at  the  beginning  of  the  disturbances  in  1783,  the 
A'apour  evolved  from  Etna  Avas  more  abundant  than  usual,  Avhile  on  the 
other  hand  Stromboli  smoked  less  and  ejected  a  smaller  quantity  of  "  in- 
flamed matter  "  than  it  had  done  for  some  years  previously.  But  as  no 
eruptions  took  place  from  either  of  these  \'ents  during  the  Avhole  course 
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oi  the  Calabriau  couvulsious  iii  1783,  while  the  volcanoes  appear  to  1)e 
equally  quiet  at  present,  the  supposed  connection  between  them  and  the 
dislocation-earthquakes  is  certainly  not  very  obvious. 

Some  time  must  elapse  before  we  obtaiii  a  trustworthy  and  detailed 
description  of  the  changes  wrought  at  the  surface  by  the  recent  appalling 
earthquake.  But  these  will  probably  be  found  to  be  a  repetition  of 
what  took  place  in  the  same  luifortunate  region  in  1783.  All  towns 
and  villages  built  upon  the  unconsolidated  tertiary  and  post-tertiary 
deposits  must  have  sufl'ered  dieadfully.  We  shall  no  doubt  hear  of  the 
tissuring  of  the  ground  and  the  appearance  of  numerous  gaping  rents  and 
chasms,  of  local  sul)sidences,  of  the  formation  of  multitudes  of  circular 
hollows  and  new  lakes,  of  the  throwing  up  of  cones  of  sand,  of  in- 
nimierable  landslips,  of  the  collapse  of  ravines,  and  the  derangement  of 
river-courses.  This  wholesale  devastation  so  conspicuous  in  1783,  was 
doubtless  caused  by  the  irregular  and  confused  surface  movements  pro- 
duced by  the  earth-waves  as  they  passed  from  the  undei-lying  granite 
into  the  superjacent  unconsolidated  masses  of  clay  and  sand,  and  similar 
convulsive  movements  of  the  sui'face  we  may  believe  nuist  have  attended 
the  recent  disturbances.  See-saw  and  vorticose  perturbations  and  vertical 
shocks,  causing  objects  to  bound  up  into  the  air,  have  no  doubt  been 
experienced  now  as  on  former  occasions. 

So  far  as  can  be  gathered  from  accounts  in  the  daily  papers,  it  seems 
doubtful  if  any  actual  subsidence  of  the  land  has  taken  place.  The  sea 
is  said  to  have  encroached  upon  the  shore  both  at  Reggio  and  Messina, 
but  this  apparent  subsidence  will  probabl)^  l)e  found  to  be  due  to  the 
sliding  and  slipping  foi'wards  and  doAvnwards  of  loose  superficial  accumu- 
lations. It  is  stated  that  deep  chasms  have  appeared  in  the  streets  of 
Keggio,  and  that  gaping  clefts  occur  about  the  foot  of  the  hills  behind 
Messina.  If  this  be  so,  it  will  simply  be  a  repetition  of  what  happened 
in  1783  along  the  base  of  the  Apennines,  where  the  thick  tertiary  for- 
mations were  so  shaken  that  they  parted  from  the  mountain-slopes 
against  which  they  had  abutted  and  mo\-e(l  forAvard. 

In  the  convulsion  of  1783  the  sea  was  violently  agitated,  retreating 
suddenly  and  then  as  suddenly  returning,  just  as  was  the  case  the  other 
day.  That  the  great  sea-waves  which  recently  completed  the  destruction 
of  Messina  and  Keggio  were  caused  by  submarine  crustal  movement  is 
strongly  suggested  by  the  statement  of  the  captain  of  the  HopeuvU. 
While  passing  through  the  Strait  at  the  time  of  the  earthquake,  his 
ship  seemed  to  leap  upwards  as  if  a  mine  had  suddenly  exploded  under- 
neath, while  the  sea  immediately  afterwards  rose  as  a  mountainous  wa^e 
that  I'ushed  furiously  to  the  shore.  Further,  it  is  said  that  all  the  sub- 
mai'ine  cables  crossing  the  Strait  have  been  snapped  asundei-. 

The  precise  extent  of  the  area  disastrously  shaken  by  the  recent 
earthquake  is  not  yet  definitely  known,  but  it  would  appear  to  have  been 
as  great  at  least  as  that  devastated  by  the  convulsions  of  1783.  Some 
40,000  people  perished  in  the  latter  catastrophe,  and  probably  as  many 
more  succumbed  afterwards  to  injuries,  famine,  and  pestilence.  Not  un- 
likely the  much  larger  toll  of  life  taken  during  the  recent  calamitous  dis- 
turbances, may  be  due  in  some  measure  to  the  increased  population — for 
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Messina,  Reggio,  and  other  towns  and  villages  must  have  gi'OAvn  con- 
siderably during  the  past  hundred  and  twenty  years.  Will  the  horrors 
of  the  present  deter  our  Italian  friends  from  rebuilding  their  demolished 
cities  1  It  is  not  likely.  Earthquakes  are  unfortunately  a  too  common 
experience  in  Italy.  80  late  as  1905  and  1907,  Calabria  itself  was 
somewhat  severely  shaken — although  the  damage  done  ou  these  occa- 
sions Avas  inconsiderable.  But  although  the  last  awful  visitation  will 
not  be  forgotten  by  the  survivors,  they  will  probably  conclude  that  a 
long  period  of  repose  may  now  be  expected,  while  new-comers  and 
succeeding  generations  will  think  no  more  of  the  devastatioii  of  1908 
than  their  predecessors  thought  of  the  terrible  catastrophe  of  178.3. 
Messina  and  Reggio  will  rise  again,  but  it  is  to  be  hoped  that  in  view  of 
what  has  happened  some  attention  will  be  paid  to  the  pi'oper  construc- 
tion of  their  Iniildings.  One  Avould  fain  feel  reassured  as  to  the  future 
and  predict  a  lasting  period  of  rest  for  distracted  Calabria.  But  existing 
geological  conditions  and  the  fateful  records  of  the  past,  are  not  such  as 
to  justify  optimism.  AVhat  has  been  will  be  again  ;  sooner  or  later  swift 
destruction  will  once  more  come  upon  those  beautiful  lands,  and  the  longer 
the  internal  of  repose  the  greater  A\'ill  l)e  the  subsequent  devastation. 


THE  8WI88  ABROAD. 

By  A'iCTOR  DiNGELSTEDT,  Corr.  Memb.  of  the  R.8.G.8. 

Tnfrudnrton/. — Prof.  James  Bryce,  in  his  inaugural  address  at  the  meeting 
of  the  London  Branch  of  the  R.8.Ct.8.,  held  in  April  1892,  fitly  remarked^ 
that  the  study  of  the  migi'ations  of  men  belongs  almost  equally  to 
physical  and  descriptive  geography  on  the  one  side,  and  to  history  and 
economics  on  the  other.  According  to  this  eminent  authority  three 
forms  may  be  distinguished  in  the  movements  of  population — trans- 
ference, or  the  migrations  of  the  whole,  or  of  a  large  majority  of  a  people  ; 
dispersion,  the  most  ordinary  process,  by  which  some  active  races 
spread  themselves  over  the  world,  or,  w^hile  retaining  their  ancient  seats, 
overflow  into  new  lands  ;  and  thirdl}^,  permeation  or  assimilation,  when 
a  nation,  thanks  to  its  ascendency  or  moral  superiority,  imparts  to  other 
nations  its  character,  institutions,  language,  etc. 

Dealing  in  this  paper  Avith  the  8Aviss  going  abroad  to  seek  new 
fortunes,  Ave  are  concerned  exclusiA^ely  Avith  this  second  form  of  migra- 
tion or  dispersion.  It  is  the  commonest  form  of  procedure  for  all  very 
numerous  people  in  thickly  populated  countries,  Avho  are  discontented, 
ambitious,  or  do  not  find  sufiicient  means  of  existence  at  home. 

The  first  emigration  of  man  from  his  native  country  Avas,  if  avc  are 
to  believe  the  Bible,  that  of  Adam,  compelled  to  leave  the  Garden  of 
Eden.  The  change  in  that  case  Avas  not  for  the  better,  as  it  was  often- 
times later,   Avhen   men  were  compelled  to  leave  their  home  OAving  to 
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invaders,  famine,  and  other  calamities.  Strong  lionds  always  attach  a 
human  heing  to  the  place  where  he  tirst  saw  the  light,  and  these  bonds 
were  particularly  strong  in  primitive  times  when  geography  Avas  in  its 
infancy  ;  but  necessity  was  still  stronger,  and  it  has  worked  this  Avonder, 
that  man,  so  enamoured  of  his  home,  has  become  the  most  migratoiy 
animal  in  the  world.  The  migrations  of  man  have  been  carried  out  on 
a  very  large  scale.  Unsuitable  localities  with  scanty  food  and  an  un- 
faAoiu'al)le  climate  are  usually  excellent  schools  of  adversity,  strengthen- 
ing the  character  and  elevating  the  spirit  of  those  who  suffer  from  the 
discomfort ;  and  their  inhal)itants  naturally  aspire  to  take  possession 
of  better  places,  badly  defended  l)y  weaker  effeminate  races  enjoying 
nuich  comfort.  Thus  came  about  these  great  successive  movements  of 
nations,  from  North  to  South  and  from  East  to  West,  which  occupy  so 
considerable  a  place  in  the  history  of  mankind. 

The  migratory  movement  in  our  time  is  greater  than  ever,  l)ut  it 
has  no  longer  a  warlike  tendency.  People  in  our  days  leave  their  birth- 
places when  they  are  badly  oft' ;  or,  pushed  l)y  ambition,  they  expect  to 
find  better  homes  and  wealth  elsewhere.  They  migrate  also  in  conse- 
quence of  religious  and  political  persecution,  from  the  spirit  of  adventure, 
and  other  motives.  The  migi'ations  are  mainly  directed  from  poor  to 
rich  countries,  from  mountains  to  plains,  from  enslaved  to  free  countries, 
from  country  to  city.  At  the  present  time,  the  number  of  persons  of  all 
countries  who  leave  their  native  shores  in  order  to  establish  themsehes 
elsewhei'c  may  be  counted  by  many  hiuidred  thousands,  if  not  by 
millions,  annually.  Half  a  million  individuals  go  annually  from  P]urope 
to  America,  and  about  a  million  from  Russia  to  Siberia.  A  very  con- 
siderable part  of  the  movement  belongs  to  the  United  Kingdom,  Italy, 
(jrermany,  Austro-Hungary,  and  Russia. 

This  migratory  movement  exercises  un(loul)tedly  a  very  great  intlu- 
ence  on  the  social  and  economic  conditions,  both  of  the  countries  quitted 
by  emigrants  and  on  their  new  homes,  and  has  as  yet  not  received,  in  the 
eyes  of  the  governments  concerned,  the  importance  which  it  can  well  claim. 
The  emigrants  are  mostly  allowed  to  go  where  they  please,  and  there  is 
but  little  interest  shown  in  their  former  homes  as  to  their  ultimate 
destiny — success  or  failure. 

The  literature  iipon  this  subject  is  also  rather  scanty.  The  Italians 
seem  to  care  most  al)Out  their  colonies,  and  in  1908  they  organised  a 
Congress  at  which,  under  the  leadership  t)f  the  Senator  Giacomo  de 
Martino,  were  discussed  the  interests  of  the  numerous  Italian  emigi-ants 
spread  over  the  world.  It  is  in  Italian  literature  that  we  find  the  greatest 
number  of  studies  concerning  emigi'ation  (Vincenzo  Grossi,  Gentili, 
(riovanni  Florenzano,  D'Avarna  di  Gualtiei'i,  Corniani,  Egisto  Rossi, 
Achillo  Salzano,  Cesare  Sardi,  Giuseppe  Careri,  and  others). 

SiriM  Eiiiif/rnfwn  Law. — A  Swiss  about  to  emigrate  must  obtain  leave 
from  his  communal  authorities.  Minors  must  obtain  the  consent  of  their 
parents  or  tutors.  It  is  unlawful  to  transport  persons  under  obligation 
to  render  military  service  without  giA'ing  proof  of  their  performance  of 
this  service.  Parents  intending  to  emigrate  who  are  leaving  behind  at 
home  little  childi'en,  must  take  measures  for  the  maintenance  and  pro- 
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tection  of  these.  In  18SS  a  Fedei-al  law  was  sanctioned  concerning 
the  operations  of^j^emigiunt  agencies.  These  agencies  have  been  placed 
under  the  control  of  the  Fedei-al  Board  of  Foreign  Affairs,  and  they 
haA-e  been  obliged,  among  other  conditions  imposed  on  them  for  the  pre- 
Acntion  of  abuses,  to  pi'oduce  each  a  bail  to  the  amount  of  40,000  francs 
(£1600).  Thei'e  are  iu  Switzerland  at  present  2(5  agents  and  228  sub- 
agents,  Avhose  caution-money  amoiuits  to  2,177,230  francs. 

In  order  to  enable  the  political  department  of  the  Federal  Council 
to  exercise  an  effective  control  over  emigration  agencies,  there  was 
attached  to  it,  in  1900,  a  Bureau  Fid&ral  d'Einv/irifmi,  among  the  numerous 
duties  of  which  are  the  elaboration  of  the  regulations  of  the  Federal 
Coiuicil  concerning  colonisation  and  the  measures  to  be  taken  again.st 
any  unlawful  participation  in  them,  the  supervision  of  advertisements  and 
publications  about  emigration,  the  compilation  of  statistics,  information, 
addresses,  recommendations  to  intending  emigrants,  and  so  on. 

The  Federal  authorities  maintain,  in  regard  to  emigi-ation,  a  neutral 
attitude  ;  they  neither  encourage  nor  discourage  it,  but  consider  it  their 
duty  to  protect  emigrants  against  abuses  or  fraud,  and  to  preA'ent 
emigration  as  far  as  possible  from  being  directed  to  notoriously  un- 
suitable localities. 

Early  Simss  Emigrations.  — It  is  long  since  the  Swiss,  finding  no  sufh- 
cient  means  of  existence  in  then.-  own  narrow  valleys,  or  stimulated  liy 
aml)ition,  began  to  emigrate.  At  the  beginning  of  their  political  history 
the  Swiss  acquired  great  military  glory.  They  defeated  Charles  the 
Bold  at  Granson  and  Morat  (1476),  and  the  next  year  they  defeated 
him  again  at  Nancy.  After  this  they  were  in  demand  l)y  pontiffs  and 
monarchs  to  defend  their  thrones  and  persons,  and  they  often  engaged 
in  foreign  armies  as  mercenaries.  These  mercenaries  proved  them- 
selves very  faithful,  and  it  is  known  that,  at  the  return  of  Napoleon 
from  the  island  of  Ell)a,  the  Swiss  alone  stood  hy  the  emperor  to  whom 
they  had  sworn  fidelity.      Many  Swiss  have  fought  in  the  English  ranks. 

These  militaiy  engagements,  especially  frequent  at  the  time  of  the 
French  Revolution,  can  not  be  considered,  however,  as  a  happy  thing 
for  Switzerland.  They  were,  on  the  contrary,  unfortunate,  because  so 
many  soldiers,  after  a  service  of  twenty -five  or  thirty  years'  duration, 
were  dismissed  at  an  age  when  they  were  no  longer  capable  of  working, 
with  one  or  two  shillings  as  a  pension.  Some  Swiss  arrived  at  high 
grades  (Baron  de  Constant-Rebegne,  Jomini,  Hermann  Lich),  but  there 
was  no  true  military  genius  among  them. 

Swiss  emigration  of  a  more  peaceful  character  also  l^egan  early.  A 
collective  cmigi-ation  to  Russia,  under  the  auspices  of  Baron  de  Beau- 
regard, was  organised  as  early  as  1G60.  The  enn'grants  were  led  to  the 
province  of  Saratott',  on  the  Volga,  where  the  Russian  (Tovernment  had 
put  at  their  disposal  land  and  privileges,  but  they  did  not  prosper.  They 
have  mostly  lost  their  Swiss  character  and  have  blended  with  German 
colonists.  At  the  end  of  the  eighteenth  century  there  were  '5634  families 
(30,900  individuals). 

Swiss  colonies  are  now  spread  oAcr  th(!  whole  world,  and  there  is  no 
one  important  city  in  Europe  and  America  where  Swiss  are  not  met  with. 


THE    SWISS    ABROAD.  129 

To  protect  their  interests,  as  also  to  promote  its  own  commercial  and 
political  interests,  the  Swiss  Confederation  maintains  in  Europe  eleven 
diplomatic  agencies  and  fifty-three  consular  agencies,  besides  seventy 
consuls  in  America,  three  in  Asia,  seven  in  Africa,  and  four  in  Australia. 

Stviss  Emigration  in  Modern  Titiies. — Emigration  from  Switzerland 
is  considerable  relative  to  the  number  of  its  inhabitants.  The  Swiss  may 
l)e  rightly  considered  as  one  of  those  active  nations  which  have  exercised, 
and  continue  to  exercise  through  their  sons  and  daughters  emigrated 
into  the  wide  world,  a  potent  influence  on  the  progress  of  general 
culture. 

Switzerland  has  a  rather  poor  soil,  and  has  no  coal,  no  iron,  no 
minerals,  and  is,  in  consequence,  not  everywhere  capable  of  sustaining 
her  children,  who,  receiving  usually  a  good  education,  are  ambitious  and 
go  abroad  to  satisfy  their  wants.  Thanks  to  his  school,  his  industry,  his 
character  and  ability,  a  Swiss,  ha^^ing  left  his  native  canton,  most!}' 
succeeds  well  in  making  for  himself  a  good  and  sometimes  even  an  envi- 
able situation,  though,  of  course,  there  are  also  occasional  failures.  The 
Swiss  colonies  remain  patriotic,  they  maintain  relations  with  their 
mother-country,  and,  under  the  presidency  of  their  diplomatic  or  consular 
agents,  they  are  wont  to  gather  annually  at  a  banquet  to  extol  theii- 
patriotic  feelings,  and  they  always  remember  to  help  those  of  their 
imml:)er  M^ho  are  necessitous. 

Almost  every  Swiss  colony  in  the  world  is  kept  together  by  a  senti- 
ment of  national  solidarity,  and  there  are  few  of  them  who  have  not  their 
"  Soci^t^  Helv^tique  de  Bienfaisance,"  and  different  kinds  of  charitalile 
societies  maintained  l\v  annual  subscriptions  of  all  well-to-do  members,  as 
well  as  by  subsidies  from  Swiss  cantons  and  the  Federal  Council.  There 
are  now  186  of  such  Swiss  charitable  societies  abroad.  Last  year  the 
Federal  subsidy  to  them  amounted  to  35,000  francs,  and  the  subsidy  from 
all  cantons  to  28,470  francs.  The  total  annual  expense  of  these  charitable 
societies  amounts  to  575,000  francs. 

Simss  in  Different  European  States. — We  have  no  statistics  concerning 
the  emigration  of  Swiss  into  neighbouring  states  and  other  European 
countries,  but  we  have  some  more  or  less  reliable  ofhcial  data  concerning 
the  number  and  the  quality  of  Swiss  domiciled  outside  Switzerland,  and 
forming  in  almost  all  important  towns  what  are  called  "  Swiss  colonies." 

France. — The  greatest  number  of  Swiss  immigrants  reside  in  France, 
and  it  is  probably  in  France  that  the  Swiss,  through  their  Protestant 
missionaries,  soldiers,  statesmen,  and  publicists,  have  exercised  the  most 
considerable  influence  outside  their  own  frontiers.  Though  there  are 
also  large  numbers  of  Swiss  immigrants  in  the  Grerman  Empire,  yet  pre- 
sumably the  activity  of  Swiss  in  this  last  country,  though  noteworthy,  is 
of  much  lesser  account  than  in  France.  The  fact  is  the  more  significant 
as  there  are  in  Switzerland  far  fewer  French-speaking  than  German- 
speaking  people. 

There  is  between  France  and  Switzei'land  a  Treaty  of  Establishment 
(23rd  November  1882),  according  to  which  the  French  "seront  re9us  et 
trait^s  dans  chaque  canton  de  la  confederation  relativement  k  leurs  per- 
sonnes  et  a  leurs  propri6t6s,  sur  le  meme  pied,  et  de  la  meme  mani^re 
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que  le  sont  ou  pourront  I'etre  a  raveuir  les  ressortissants  des  autres 
cantons,"  and  reciprocally  for  the  Swiss  in  France. 

The  numlier  of  Swiss  immigrants  in  France  may  be  put  approxi- 
mately at  about  seventy  or  eighty  thousand  ;  it  is  about  eight  per  cent,  of 
the  total  number  of  foreigners  in  France.  According  to  official  statistics 
there  were  in  France  in  1891  45,416  men  and  37,701  women — that 
is,  a  total  of  83,117  domiciled  Swiss;  but  that  number  has  since 
slightly  diminished.  About  one-third  of  the  Swiss  immigrants  live  in 
Paris.  They  have  a  Swiss  Chamber  of  Commerce  with  a  budget  of 
£1000  and  820  members.  They  have  their  press  organ  and  philan- 
thropic or  charitable  societies,  and  they  unite  regularly,  in  numbers,  at 
an  annual  banquet,  under  the  auspices  of  the  Swiss  Minister,  to  remember 
their  native  countr}'  and  to  revive  the  spirit  of  patriotism  and  fidelity  to 
the  Swiss  banner. 

Besides  Paris,  Swiss  immigrants  are  met  with  in  almost  all  impor- 
tant French  towns,  but  especially  in  Besan^on,  Lyons,  Annecy  (Savoy), 
Marseilles,  Nice,  Versailles,  Nantes,  Macon,  in  each  of  which  they  form 
influential  colonies,  some  thousand  persons  strong,  and,  as  everywhere 
else,  keep  more  or  less  together  in  defence  of  theii-  interests  under  the 
guidance  of  their  consuls. 

In  Swiss  colonies  in  France  the  men  are  far  more  numerous  than 
women,  the  ratio  being  as  100:85.  It  is  the  contrary  in  Switzerland, 
and  it  may  well  be  that  so  considerable  a  preponderance  of  women  over 
men  (100  :  96)  in  this  country  is  to  be  sought  in  the  loss  of  men  through 
emigration.^  In  France,  as  in  Germany,  there  are  some  hundreds  of 
Swiss  students. 

Algeria. — The  Swiss  emigrate  also  to  this  French  African  colony. 
From  1838  to  1842  about  870  persons  went  to  it,  mainly  from  Ticino, 
workmen  —  masons,  marble-cutters,  tailors,  carpenters,  joiners,  black- 
smiths. Three  years  later  their  example  was  followed  by  a  number 
of  agriculturists  ;  but  their  attempts  were  unsuccessful,  and  they  have 
found  only  deception,  misery,  and  disease.  At  the  present  time 
the  number  of  Swiss  immigrants  in  Algeria  may  be  estimated  at 
about  three  thousand.  They  enjoy  generally  some  prosperity.  The 
largest  number — about  two  thousand — are  in  Algiers,  and  are  merchants, 
masons,  landlords,  and  contractors.  There  are  many  rich  men  among 
them.  In  Oran  are  domiciled  fifty  Swiss — watchmakers,  masons,  ex- 
porters. In  Constantine  a  Genevese  Joint-stock  Company  owns  and 
cultivates  a  territory  of  37,050  acres.  There  are  about  one  thousand 
Swiss  engaged  in  the  two  foreign  legions. 

The  influence  the  Swiss  have  exercised  on  the  culture  of  France  may 
])e  considered  as  important.  The  roots  of  French  Protestantism  are  in 
Switzerland,  as  it  is  in  Swiss  faculties  of  theology  that  a  number  of 
French  pastors  have  received  their  training.  The  Swiss  have  given  to 
France  some  eminent  financiers,  such  as  Necker ;  philosophers,  such  as 
Jean  Jacques  Rousseau ;  distinguished  scientists  and  men  of  letters, 
lawyers,    soldiers,    excellent    teachers    and     skilled     workmen    in    all 
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branches  of  industry.  The  Swiss  colonies  in  Paris,  Lyons,  Marseilles, 
and  other  great  cities  are  potent  factors  in  the  commercial  and  industrial 
progress  of  France. 

German)/. — Whilst  the  number  of  Swiss  immigrants  in  France  is 
decreasing,  the  number  in  Germany  is,  on  the  contrary,  increasing ;  it 
was  44,875  in  1890,  and  increased  to  55,494  in  the  year  1900. 
The  Swiss  immigrants  in  the  German  Empire  constitute  above  7  per 
cent,  of  the  total  number  of  its  foreign  residents.  Thus  it  will  be  seen 
that  in  France  the  Swiss  element  among  the  foreign  population  is  a  little 
stronger  than  in  Germany,  though  in  Switzerland,  as  already  ol)served, 
there  are  less  French-speaking  than  German-speaking  people.  More 
than  25  per  cent,  of  the  Swiss  immigrants  are  domiciled  in  the  kingdom 
of  Prussia,  21  per  cent,  in  the  Reichsland  of  Alsace-Lorraine,  20  percent, 
in  the  Grand  Duchy  of  Baden,  1 1  per  cent,  in  Ba^'aria,  and  the  remainder 
are  distributed  in  Saxony,  Wiirtemberg,  Hesse,  Mecklenburg-Schwerin 
and  Haml>urg. 

As  in  France,  the  Swiss  immigrants  in  Germany  mostly  congregate 
in  towns — Berlin,  Strasl)urg,  Mannheim,  Stuttgai't,  Dresden,  Leipzig, 
Hamburg  an4  others,  where  they  have  their  consuls  or  diplomatic 
agents.  They  are  engaged  in  various  industries  (about  50  per  cent,  of 
the  men  able  to  work  are  in  factories),  and  are  also  engaged  in  com- 
merce ;  but  there  are  also  about  4000  agriculturists.  About  1000  of  the 
Swiss  are  engaged  in  the  service  of  transports  and  communications,  public 
administration  and  teaching  ;  a  number  are  artists  and  men  of  science. 

Among  the  Swiss  immigrants  in  Germany  there  are,  as  in  Finance, 
far  less  women  than  men.  It  is  noticeable  that  some  families  in  Switzer- 
land send  their  sons  to  Germany  for  some  years  to  learn  German,  and 
be  disciplined. 

The  Swiss  emigration  to  Germany  is  of  less  importance  than 
that  to  France  ;  and  whilst  the  number  of  Swiss  immigrants  in  France  is 
consideral)ly  higher  than  the  number  of  French  in  Switzerland,  it  is 
quite  the  reverse  with  Germany,  whose  subjects  are  settled  in  Switzer- 
land in  numbers  more  than  three  times  as  great  as  the  numbers  of  Swiss 
immigrants  in  Germany.  The  competition  of  the  Germans  in  Switzerland 
is  greatly  dreaded.  So  far  German-Swiss  have  known  well  how  to 
preserve  their  national  character,  arts  and  literature  from  the  undue 
ascendency  of  Germany. 

Ifali/. — Next  to  France  and  Germany,  Imt  far  behind  the  emigration 
to  them  in  importance,  is  the  Swiss  emigration  to  Italy,  where  the 
number  of  domiciled  Swiss  may  be  taken  as  above  10,000,  and  the 
number  of  residents  at  1700.  As  among  other  Swiss  emigrants  the 
men  are  more  numerous  than  women  (in  the  ratio  of  100  :  94).  About 
60  per  cent,  are  unmarried,  and  33  per  cent,  married.  There  are  some 
agi^iculturists  ;  but  the  main  body  of  emigrants  are  either  in  factories, 
are  employers  of  labour,  workmen,  or  merchants,  of  whom  the  majority 
are  principals.  More  than  one-third  of  the  Swiss  emigrants  lire  in 
Milan  and  other  cities  of  Lombardy,  1000  in  Tuscany,  1000  in  Rome, 
about  1200  in  Piedmont,  700  in  Lazio,  650  in  the  Campania,  about 
300  in  Sicily. 
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In  Rome  the  majority  of  the  Swiss  graAdtate  towards  the  Vatican — 
that  is,  are  acting  papal  guards  or  retired  functionaries.  There  are 
besides  many  SAviss  Italians  from  Poschiavo  and  the  Engadine,  mosth'- 
1  takers  and  confectioners,  also  innkeepers  and  hotel  servants,  merchants, 
manufacturers  (mainly  chemists) ;  there  are  besides  a  considerable  numV>er 
of  Swiss  girls  as  governesses  and  nursemaids.  The  Roman  Swiss  colony 
has  two  societies — one  of  a  patriotic  character,  to  hold  national  festiAdties 
and  maintain  cohesion  between  the  Swiss ;  the  other,  as  everywhere  else, 
of  a  philanthropic  character,  for  the  assistance  of  the  necessitous,  with 
suljscriptions  and  subsidies  from  Berne.  The  Swiss  Avho  go  to  seek  their 
fortune  in  Naples  and  South  Italy  are  mostly  Aveavers,  mechanics,  and 
domestic  serA  ants. 

Austro-Hungary  is  the  fourth  poAver  adjacent  to  Swiss  territory,  but 
the  SavIss  emigration  to  this  country  is  not  so  important,  perhaps  because 
the  Hungarians  do  not  much  like  foreigners.  The  number  of  Swiss 
settled  in  this  double  kingdom  AA\as  estimated  in  1900  at  7790,  Avhich 
is  only  a  third  part  of  the  number  of  Austro-Hungarians  settled  in 
Switzerland.  The  SavIss  immigrants  in  Austro-Hungary  form  only  a  little 
above  3  per  cent,  of  the  total  number  of  foreigners  in  that  Country. 

The  emigrations  to  Hungary  have  suffered  some  vicissitudes  in  the 
past.  Thus  a  Hungarian  magnate.  Baron  d'Orczy,  formulated  a  demand 
in  1831  for  some  hfty  peasant  families  from  the  Bernese  Oberland  to 
cultiA'ate  his  vast  possessions  in  the  comitat  of  Arad.  These  families 
pi-epared  to  start  off  under  the  guidance  of  a  clergyman,  but  other  poor 
families  in  the  same  canton  gained  in  the  race,  arriAdng  befoi'e  them, 
and  they  Avere  ultimately  decimated  by  misery  and  disease. 

Contrary  to  Avhat  we  have  observed  in  regard  to  France,  Grerman\',  and 
Italy,  the  female  element  in  the  SavIss  emigration  to  Austro-Hungary,  as 
also  to  Russia,  preponderates  over  the  male  element ;  the  ratio  of  men  to 
Avomen  being  as  80  :  100.  Among  the  SavIss  immigrants  67  per  cent,  are 
unmarried,  26  per  cent,  married,  and  the  rest  AvidoAved  or  divorced. 

About  25  per  cent,  of  the  immigrants  are  settled  in  Vienna  and  Lower 
Austria,  and  other  25  per  cent,  in  the  Tyrol  and  Voralberg.  There  are 
about  1200  Swiss  in  Hungary  and  only  560  in  Bohemia.  Out  of  this 
SavIss  population  about  38  per  cent,  are  capable  of  Avorking.  There  are 
but  fcAv  agiiculturists,  the  majority  being  different  kinds  of  skilled  artisans 
and  commercial  people.  Some  Saa^ss  are  also  in  the  raihvay  service, 
public  administration,  and  in  the  teaching  profession. 

dreat  Britain. — Among  the  European  states  that  are  not  adjacent  to 
Switzerland  it  is  Great  Britain  that  attracts  the  greatest  number  of  SavIss 
emigrants.  According  to  the  statistics  of  1901,  the  luimber  of  SavIss 
settled  in  the  United  Kingdom  has  been  determined  at  8357,  of  Avhom 
4863  are  men  and  3494  AVomen.  Sixty-nine  per  cent,  of  these  emigrants 
are  unmarried,  28  per  cent,  married,  and  the  rest  AvidoAved.  Out  of  the 
total  about  80  per  cent,  are  in  England  and  Wales,  and  of  the  rest 
rather  more  in  Scotland  than  in  Ireland.  There  is  an  important  SavIss 
colony  in  London,  with  a  SavIss  "  Home  "  for  girls,  and  other  charitable 
institutions. 

}hmia  is  a  A^ast  country  for  enterprise  of  all  nationalities,  and  the 
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Russian  Grovernment  not  only  does  not  require  any  guarantee  from  foreign 
immigrants,  but  gives  often  privileges  to  them.  There  has  been  some 
collective  emigration  from  Switzerland  to  Russia  in  the  past.  We  have 
already  mentioned  one  of  these  emigrations  in  1660.  Much  later,  viz. 
in  1805,  a  collective  emigration  to  the  Crimea  was  organised  by  Major 
Escher  of  Zurich,  and  another  by  M.  Tardent  of  Yevey  to  Ackerman  in 
Bessarabia,  then  a  Russian  province.  In  1822  the  same  enterprising 
colonist  founded  in  Southern  Russia  the  Swiss  colony  of  Chabaz  ;  he 
obtained  from  the  G-overnment  gratuitously  150  acres  of  land  for  each  of 
his  men.  But,  notwithstanding  this,  colonisation  by  Swiss  has  not  pi-oved 
encouraging,  for  a  great  number  of  colonists  perished  from  fever,  want  of 
comfort,  and  intemperance. 

According  to  the  statistics  for  1897  there  were  in  that  year  5902  Swiss 
immigrants  in  Russia,  including  far  more  women  than  men  (in  the  ratio  of 
100  :  70).  In  the  total  number  66  per  cent,  were  unmarried,  26  per 
cent,  married,  and  the  rest  widowed  or  divorced.  The  Swiss  arrive 
from  almost  all  cantons ;  about  41  per  cent,  are  German-speaking,  35 
per  cent.  French,  and  the  rest  Russian,  Polish,  Italian,  and  Romance. 
Among  the  women  the  considerable  majority  are  French-speaking. 
Swiss  colonies  are  met  with  in  almost  all  important  Russian  cities, 
mainly  in  St.  Petersburg  (1300),  Moscow  (1100),  Odessa,  Riga,  Warsaw, 
Tillis,  Smolensk.  The  main  professions  exercised  by  Swiss  immigrants 
are  those  of  school  teachers,  tutors  and  governesses,  and  nurses ;  as  also 
that  of  hotel  managers,  confectioners,  architects,  sculptors,  painters, 
watchmakers,  and  cheese  manufacturers. 

The  Swiss  support  well  the  climate  of  Northern  Russia  and  soon 
grow  accustomed  to  their  new  environment.  The  men  now  usually  marry 
SavIss  women,  whilst  the  Swiss  girls  also  prefer  as  husbands  their  own 
countrymen.  The  German  Swiss  marry  more  frequently  than  French 
Swiss. 

Russia  owes  to  Swiss  such  statesmen  as  Lefort,  such  generals  as 
Jomini,  and  such  teachers  as  Colonel  la  Harpe.  The  intiuence  exercised 
by  Swiss  in  Russia  is  certainly  beneficial. 

Ikhjiuni  and  Spain  may  be  mentioned  among  the  minor  states  to 
which  is  directed  Swiss  emigration.  In  the  first  of  these  states  the 
Swiss  number  about  2300.  They  may  be  divided  into  several  categories. 
First,  those  who  enjoy  more  or  less  considerable  well-being — merchants, 
manufacturers,  clerks,  confectioners,  pastry-cooks  (the  two  last  from 
Graiibunden,  and  the  others  from  Neuchatel,  Geneva,  Zurich,  Vaatland, 
and  Claris)  ;  secondly,  those  who  have  a  more  or  less  fixed  trade  or 
occupation — workmen,  such  as  glaziers,  chestnut-roasters,  itinerant 
merchants ;  and  lastly,  those  who  are  seeking  for  work,  or  are  simply 
■sagrants,  living  on  chaiity.  There  are  more  men  than  women  among 
Swiss  emigrants ;  about  half  of  them  reside  in  the  capital,  and  the  most 
important  colonies  are  in  Liege,  Mons,  and  Antwerp. 

Some  Swiss  have  made  their  fortune  in  Spain,  but  emigration  to  this 
country,  which  began  long  ago,  has  remained  stationary.  In  1768 
Charles  ill.,  on  the  advice  of  Comte  Olavides,  invited  Swiss  and  Germans 
to   settle   in   Sierra  Morena,   where  were   organised   fifty-eight  villages, 
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which,  iiotwithstaiidiiig  revolutions,  wars,  intestine  trouhles,  proved  on 
the  whole  prosperous,  and  presei'ved  some  Swiss  usages.  The  chief 
locality  for  these  colonies  is  Catalonia.  At  present  the  Swiss  in  Spain 
seem  to  have  fi'equent  occasion  to  appeal  for  the  protection  of  their 
rights  to  their  diplomatic  agent  in  Madrid,  and  quite  recently  the  Swiss 
Federal  Council  have  asked  for  19,500  francs  to  establish  a  consulate  there. 

Swiss  emigrants  go  also  to  many  other  countries  not  yet  mentioned, 
as  for  instance,  the  Balkan  States,  Turkey,  Egypt.  Many  Swiss  occupy 
high  places  in  the  Ottoman  Administration,  and  for  some  ten  to  fifteen 
yeais  have  taken  a  considerable  part  in  the  development  of  the  Turkish 
Empire,  which  has  so  suddenly  taken  rank  among  constitutional  states. 

Many  Swiss  reside  also  in  Bucharest,  Jassy,  Galatz,  and  other 
Koumanian  cities,  where  they  often  occupy  high  and  lucrative  situations 
and  enjoy  general  respect. 

The  Swiss  go  also  to  Cairo  and  Alexandria,  and  quite  recently,  in 
order  to  promote  Swiss  interests  in  Egypt,  the  Federal  Council  asked  for 
a  credit  to  the  amount  of  27,000  francs,  in  order  to  create  a  commercial 
agency  in  Alexandria. 

Eiiiifjration  heijmid  the  Seas. — The  Swiss,  though  far  from  the  sea,  have 
yet  sufficient  courage  and  daring  to  seek  their  fortunes  beyond  the  seas,  and 
this  movement,  though  rather  vniequal,  has  some  importance.  According 
to  official  statistics  the  main  migratory  current  is  directed  to  the  United 
States  of  America,  and,  in  the  second  place,  to  Argentina  and  Brazil.  The 
emigration  to  Chile  and  Australia  is  as  yet  very  insignificant.  During 
twenty-three  years  (1885-1907)  there  have  emigi-ated  from  Switzerland  to 
these  just-mentioned  states  127,389  individuals,  of  both  sexes,  making  a 
mean  annual  average  of  5538  emigrants,  or  under  two  per  thousand  of  the 
total  Swiss  population.  In  1907,  5710  persons  emigrated.  In  these 
numbers  are  included  also  foreigners  established  in  Switzerland.  It  is  only 
since  1880  that  a  I'egular  bureau  of  statistics  of  emigration  beyond  the 
seas  has  been  established  in  Switzeiland,  comprising  all  cantons  and  also 
the  foreigners  established  in  the  different  cantons.  There  may  be  dis- 
tinguished three  periods  in  this  migi'atory  current.  From  1880  to  1893 
the  numbei-  of  emigrants  was  high,  with  a  mean  annual  aAeraging  7500, 
and  attaining  even  in  one  year  (1883)  a  total  of  13,502  persons,  the 
maximum.  From  1894  to  1902  the  emigi'ation  sensibly  slackened,  the 
mean  annual  being  only  3464 — that  is,  less  than  half  of  the  preceding  aver- 
age, and  there  was  even  a  minimum  in  1 898  of  only  2288  emigrants.  Since 
1903  the  number  of  emigrants  has  risen  again,  the  annual  average  for 
the  last  five  years  (1903-1908)  being  5338.  The  emigration  is  unequal 
for  the  different  cantons  :  Appenzell,  Nidwalden,  Glarus,  Zug,  give  but 
very  small  numbers  of  emigrants  oAer  seas,  whereas  the  strongest 
current  of  such  emigrants  comes  from  the  canton  of  Berne,  and  after  it 
Zurich  and  Ticino.  These  three  cantons  alone  give  about  70  per  cent,  of 
the  whole  movement. 

About  80  per  cent,  of  the  Swiss  emigrants  go  to  the  United  States, 
abovit  9  per  cent,  to  the  Argentine  Republic,  a  little  over  1  per  cent,  to 
Brazil,  while  but  A'ery  small  numbers  go  to  Chile,  Australia,  and  Africa. 
Men  emigrate  in  far  greater  numbeis  than  women.    Above  62  percent,  of 
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the  emigrants  are  men,  and  a  little  under  38  per  cent,  female.  Of  each 
hundred  men  emigrants  80  are  unmarried,  19  married,  the  rest  are 
widowed  or  divorced.  Of  each  hundred  female  emigi-ants  70  are 
unmarried,  22-29  mtirried,  the  rest  widowed  or  divorced.  Thus  there  are 
always  more  married  women  than  men.  The  professions  or  trades  of  the 
Swiss  emigrants  are  very  varied.  By  far  the  largest  number  of  those 
Avho  emigrate  beyond  the  seas  ai'c  agriculturists,  who  constitute  one-thii'd 
of  the  whole  number.  After  them  come  merchants  and  bankers,  domestic 
servants,  innkeepers,  •  and  hotel  servants  ;  skilled  workers  and  crafts- 
men, such  as  tailors,  masons,  joiners,  carpenters,  locksmiths  and  black- 
smiths, butchers,  bootmakers,  confectioners,  watchmakers,  opticians, 
mechanics,  weavers.  Among  the  emigrants  are  also  teachers,  governesses, 
and  nurses.  Thus  Switzerland  sends  skilled  labourers  to  different  parts 
of  the  world,  and  requires  unskilled  or  raw  laliour  for  its  different 
engineering  undertakings,  especially  Italians. 

During  1907  the  Swiss  emigrants  paid  to  agencies  for  their  passage 
1,776,662  francs  (£71,060),  which  amount,  increased  by  considerable 
bills  drawn  on  the  countries  beyond  the  seas,  some  of  which  reach  the 
sum  of  £400  and  £800,  constitute  a  very  sensible  diminution  of  the 
country's  assets.  This  amount  may  prove  also  that  it  is  not  so  much 
necessity  which  drives  the  Swiss  to  emigrate,  but  rather  the  spirit  of 
adventure,  the  allurement  of  the  unknown,  and  the  relations  already 
established  l>eyond  the  seas. 

The  United  States  continue  to  remain  a  most  attractive  field  for 
Swiss  emigrants,  about  85  per  cent,  of  whom,  mainly  agriculturists  and 
farmers,  as  also  mei'chants  and  watchmakers  from  the  Bernese  Oberland, 
Jura,  Aargau,  and  Ticino,  go  to  settle  themselves  in  the  States  of  New 
York,  California,  Wisconsin,  Ohio,  Pennsylvania,  and  Oregon.  In  1824 
there  Avas  made  an  unsuccessful  attempt  from  the  Vaatland  to  establish 
a  numerous  colony  of  wine-growers  in  Indiana.  Generally  the  Swiss  do 
lose  their  nationality  in  time  in  the  United  States  ;  they  forget  even 
their  maternal  language.  Though  there  are  exceptions,  yet  the  Swiss 
cultivators  are  mostly  prosperous.  There  are  few  towns  in  the  United 
States  where  are  not  to  lie  found  some  Swiss  merchants  and  artisans. 
The  oldest  Swiss  colonies  are  established  in  the  north  central  division — 
Indiana,  Wisconsin,  Ohio.  In  the  first  of  tlrese  States  there  are  still 
remnants  of  the  colony  called  New  Vevey. 

Air/entina  is  a  most  promising  field  for  Swiss  emigrants.  The  actual 
number  of  Swiss  in  this  Republic  may  be  estimated  at  about  40,000,  of 
which  number  about  25  per  cent,  live  in  Buenos  Ayres,  and  the  remain- 
der in  the  interior  of  the  State.  Nine-tenths  of  the  Swiss  in  the  capital 
have  come  from  Ticino,  and  are  mainly  masons  ;  the  other  Swiss  are 
from  German-Swiss  cantons  —  Berne,  Zurich,  etc.  From  1857  to 
1907  there  emigrated  into  Argentina  26,207  Swiss.  According  to 
authorised  opinions  the  Swiss  enjoy  there  an  excellent  reputation. 
Some  of  them  have  founded  prosperous  colonies,  such  as  Baradero, 
Roldan  -  Bernstadt,  San  Geronimo,  San  Carlos,  Esperanza.  But  of 
late  the  Swiss  emigration  has  slackened,  and  many  other  nationalities  are 
settling  in  the  Argentine  which  will  soon  make  the  Republic  cosmopolitan. 
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The  Swiss  have  founded  in  Buenos  Ayres  many  societies  pursuing 
different  aims.  The  Swiss  have  in  Belgrano  an  excellent  shooting 
range,  a  "  Schutzenverein,"  and  a  Club  Suizo  Argentino, — which  all 
demonstrates  how  prosperous  are  the  Swiss  in  this  vast  but  thinly 
populated  country. 

BmiiJ,  Chile,  Canada. — There  is  not  much  to  say  about  the  Swiss 
emigration  to  these  countries.  About  1600  Swiss,  mainly  from  Berne 
and  Fribourg,  have  emigrated  to  Brazil.  In  the  year  1819  they  founded 
in  the  hills,  some  hundred  miles  from  Rio  de  Janeiro,  a  New  Fribourg. 
But  this  colony  did  not  fare  well ;  the  colonists  were  persecuted  for  their 
faith,  and  most  of  them  became  demoralised  ;  some  have  taken  ser^^ce 
in  the  army.  In  twentj^-five  years  the  colony  was  considerably  reduced 
in  numbers,  and  in  1845  the  colonists  numbered  only  710  individuals, 
of  which  254  Avere  heads  of  families ;  but  they  seem  to  be  prosperous 
now.  Some  other  colonists  from  Neuchatel  and  Vaud  have  settled  in 
Caravellas,  between  Bahia  and  Eio.  The  colonists  cultivated  coffee,  but 
suffered  from  malaria.  The  Swiss  emigi'ation  to  Brazil  is  now  unequal, 
from  40  to  240  persons  annually ;  the  mean  annual  a^'erage  for  the  last 
twenty  years  is  103.  The  usual  professions  of  the  emigrants  are  com- 
merce, watch-manufacturing,  confectionery,  and  carpentry ;  some  are 
locksmiths.  The  Swiss  support  the  climate  of  Brazil  well,  especially 
in  the  southern  hills,  but  evidently  they  cannot  work  very  hard. 

The  emigration  to  Chile  is  yet  more  limited,  from  30  to  40  persons 
annually.  At  the  census  of  1895  among  72,812  foreign  residents  in 
Chile  there  were  1653  Swiss  (men  1003,  women  650),  mostly  agricul- 
turists, commercial  people,  tailors,  carpenters,  domestic  servants,  and 
mechanics. 

There  are  but  few  Swiss  in  Mexico,  Japan,  and  the  Philippines. 
The  emigi'ation  to  Canada  is  increasing — the  numbers  were  169  in 
1907  against  109  in  the  preceding  year,  the  agencies  for  Canada  being 
very  active. 

Conclusion. — The  writer  has  made  only  a  superficial  sketch  of  Swiss 
emigration,  and  has  laid  before  the  reader  but  bare  and  rather  dry 
statistical  facts.  He  believes,  however,  that  these  facts  are  significant, 
and  lend  themseh'es  to  intelligent  interpretation,  especially  in  relation  to 
the  point  of  so  much  inijiortance  for  the  pi'ogi'ess  of  humanity — the 
interaction  of  nations  standing  at  different  degi-ees  of  civilisation.  It  is 
true  that,  in  our  case,  the  Swiss  being  small  in  numbers,  this  interaction 
presents  itself  on  a  rather  small  scale,  but  in  this  kind  of  reciprocal 
influence  the  quality  of  the  individuals  is  of  more  importance  than  their 
number.  Though  the  ancient  Greeks  were  small  in  numbers,  yet  their 
influence  on  human  culture  is  permanent  and  universal.  May  we  not 
even  make  some  comparison  between  the  Swiss  people  and  the  ancient 
Greeks'?  Where  is  the  modern  state  which  makes  greater  and  more 
successful  efforts  for  public  instruction,  which  leads  the  world  in  so  man}^ 
ways,  whose  sons  are  more  devoted  to  the  national  welfare,  and  whose 
laws  and  institutions  are  better  adapted  to  satisfy  the  modern  demo- 
cratic desire  that  the  greatest  possible  numbei'  of  citizens  should  share 
in  the  control  of  their  own  affairs  1     Even  if  we  admit  that  the  Swiss  do 
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not  possess  the  particular  genius  of  the  G-reeks,  which  permitted  them 
such  an  harmonious  development  both  of  their  intellectual  and  corporal 
powers,  yet,  in  at  least  one  respect,  the  Swiss  may  be  placed  even  higher 
than  the  Greeks,  as  their  culture  is  founded  ^on  equality  ;  they  have  no 
helots,  and  they  treat  foreigners  not  as  barl»arians  but  as  honoured 
guests. 

The  Swiss,  men  and  women,  wherever  they  go,  carry  with  them 
their  civic  virtues,  their  spirit  of  order,  cleanliness,  industry,  patience, 
I'espect  for  law,  and  everywhere  they  are  welcomed. 

Perhaps  it  is  a  pity  that  their  beautiful  native  valleys  and  mountains, 
not  sufficient  for  their  vast  activity,  are  more  and  more  invaded  by 
heterogeneous  masses  of  pleasure-seeking  foreigners,  not  seldom  corrupt- 
ing the  simple  manners  of  the  inhal)itants.  AVhile  the  Swiss  go  abroad 
to  raise  the  standard  of  civilisation  in  other  countries,  they  are  threat- 
ened with  denationalisation  at  home  ;  but  there  is  a  consolation  in  the 
fact  that  the  spreading  of  the  countryman  of  William  Tell  into  the  wide 
world  is  not  only  beneficial  to  those  who  emigrate,  luit  also  to  those  who 
receive  them  in  their  new  country. 


"THE  MOUNTAINS  OF  THE  MOON.'i 

(jrHh  Illusfmflons.) 

Among  the  many  problems  that  Africa  has  offered  to  her  explorers  not 
one  has  had  a  longer  existence  than  the  quest  for  the  sources  of  the  Nile. 
The  river,  which  was  one  of  the  earliest  known  of  all  rivers,  and  perhaps 
the  first  to  have  an  importance  to  man,  was  always  a  mystery  as  regards 
its  sources.  Aeschylus  spoke  of  "  Egypt  nurtured  by  snow,"  and 
Aristotle  placed  the  source  of  the  Nile  in  a  "  Mountain  of  Silver."  In 
his  great  geography,  Ptolemy,  deriving  his  information  from  Marinus 
of  Tyre,  wrote  :  "At  the  southern  latitude  of  12°  30'  and  between  the 
longitudes  of  57^  and  67°  there  rises  the  Mountain  of  the  Moon  whose 
snows  feed  the  lakes,  sources  of  the  Nile."  All  the  Arab  geographers 
had  something  to  say  about  the  Lunar  Mountain  shadowing  the  head- 
waters of  the  Nile  ;  and  centuries  later  Burton,  Speke,  and  Grant  heard 
again  and  again  of  these  lost  mountains.  The  legend  never  died,  though 
as  Africa  yielded  her  mysteries  one  by  one  to  the  onslaught  of  the 
explorer  this  supreme  mystery  still  remained  unsolved.  If  the  Moun- 
tains of  the  Moon  really  existed  they  were  certainty  not  in  the  position 
assigned  to  them  hy  Ptolemy  and  the^mediieval  cartographers.  The  dis- 
covery in  1848-9  of  Mounts  Kenia'and  Kilimanjaro  revived  a  languishing- 
belief  in  the  Mountains  of  the  ^Moon,  and  to  some  geographers  the 
problem  seemed  at  length  to  have  been  solved,  but  neither  Kenia  nor 
Kilimanjaro  are  connected  with  the  Nile,  and  the  mystery  was  really  as 


1  liuwenzori :  An  Account  of  the  Expedition  of  H.R.H.  Prince  Luigi  Amedeo  of  Savoy, 
Duke  of  the  Abruzzi,  by  Filippo  de  Filippi.  With  a  Preface  by  H.R.H.  tin.-  Duke  of  the 
Abruzzi.     London  :  Constable  and  Co.,  1908.    Price  '61t>.  6d.  net. 
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profound  as  ever.  In  1861  Speke  thought  that  he  had  found  the 
Mountains  of  the  Moon  in  the  volcanic  chain  which  extends  between 
Lake  Ki\u  and  Lake  Albert  Edward,  and  contains  the  high  volcanic 
peak  of  Mount  Nfumbiro ;  others  identified  them  with  the  mountains  of 
Missossi  yd  Mwesi  in  Urundi,  north-east  of  Tanganyika,  or  even  with 
the  mountains  of  Abyssinia.  To  all  these  theories  objections  were 
raised,  and  the  heated  controversy  was  at  its  height  when  in  1888 
Stanley  discovered  the  range  now  known  as  Ruwenzori.  On  May  24  in 
that  year,  when  on  the  south-west  shore  of  Albert  Nyanza,  Stanley 
writes :  "  My  eyes  were  attracted  by  a  boy  to  a  mountain,  said  to 
be  coA'ered  with  salt,  and  I  saw  a  peculiar-shaped  cloud  of  a  most  beauti- 
ful silver  colour  Avhich  assumed  the  proportions  and  appearance  of  a  vast 
mountain  covered  with  snow."  An  extraordinarily  persistent  haze 
seems  to  hang  over  these  mountains,  so  that  even  in  fine  weather  they 
are  with  difficulty  visible.  This  must  account  for  their  remaining  lost 
so  many  years  :  in  more  favourable  atmospheric  conditions  their  re- 
discovery could  not  have  been  so  long  delayed.  In  1864  Baker  appears 
to  have  seen  vast  shapes  looming  faintly  through  the  mists  of  the  plains 
south  of  Albert  Nyanza,  though  it  is  douljtful  if  those  had  anything  to 
do  with  Ruwenzori ;  and  Gessi  in  1876  writes  of  a  strange  vision  he  saw 
in  the  same  region  as  if  of  mountains  covered  with  snow.  Despite 
much  criticism,  Stanley's  contention  that  the  Ruwenzori  range  was 
Ptolemy's  Mountains  of  the  Moon  was  ultimately  accepted  l)y  most 
African  authorities,  and  by  all  who  have  since  visited  the  range.  "  It 
must  be  obvious,"  Avrote  Sir  H.  H.  Johnston  recently,  "  that  Ruwenzori 
was  the  principal  germ  of  the  idea.  The  Greek  traders  ...  no  doubt 
had  some  idea  of  the  existence  of  Kilimanjaro,  but  it  is  doubtful  whether 
either  the  single  dome  of  Kilimanjaro  or  the  gleaming  pinnacle  of  Kenia 
would  impress  the  imagination  so  strongly  as  the  whole  brilliant  range  of 
Ruwenzori 's  four  or  five  snow  peaks  and  thirty  (>?>)  miles  of  glaciation." 

Since  Stanley's  discovery  of  Ruwenzori  many  explorers  have  \'isited 
it,  among  Avhom  Scotsmen  and  Englishmen  have  been  conspicuous. 
Stairs,  Stanley's  lieutenant,  reached  10,677  feet,  probably  in  the  Russi- 
rubi  valley  ;  and  two  years  later,  in  1891,  Stuhlmann  ascending  to  13,326 
feet  in  the  Butagu  valley,  proved  that  Kuwenzori  was  a  range  and  not  a 
single  mountain,  and,  moreover,  that  it  Avas  not  volcanic.  But  a  more 
impoitant  exploration  was  that  by  Scott  Elliott  in  1894-5,  who 
made  several  determined  attempts  to  explore  the  range  through  several 
valleys  and  reached  a  height  of  13,000  feet.  He  conducted  a  great  deal 
of  scientific  research  on  the  range,  notably  in  botany.  J.  E.  S.  Moore, 
in  1900,  climbing  by  the  Mobuku  valley  to  14,900  feet,  was  the  first  to 
reach  the  glaciers,  probably  Edward  glacier.  Other  explorers  followed 
the  same  route,  among  whom  was  Sir  H.  H.  Johnston,  who  passed  the 
ice  limit  and  got  to  14,828  feet.  Johnston's  researches  were  some  of 
the  most  important  up  to  date,  and  threw  consideraljle  light  on  the 
fauna  and  flora  of  Ruwenzori.  Succeeding  years  witnessed  several 
attempts  to  ascend  the  range,  usually  l)y  the  Mol)uku  valley  route,  but 
the  topmost  goal  still  remained  unreached  when,  in  1906,  the  Duke  of  the 
Al^ruzzi  decided  to  undertake  the  exploration  of    the    range.     In    the 
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same  year  the  expedition  despatched  hy  the  British  Museum  under  Mr. 
H.  B.  Woosnam,  and  consisting  also  of  Messrs.  Carruthers,  Dent,  Legge 
and  Wollaston,  was  at  work  on  Ruwenzori.  The  achie^'enlents  of  that 
expedition,  Avhich  have  only  recently  been  published,  hicluded  two 
ascents  of  Kiyanja  (Mount  Baker)  to  16,125  and  16,379  feet,  and 
several  other  ascents. 

The  Duke,  who  left  Naples  in  April  1906  for  Entel)be  ria  Moml)asa  and 
Kisumu,  was  accompanied  l)y  Commander  Umbeilo  Cagni,  the  captain  of 
the  S  fella  Fold  re  in  the  Duke's  Arctic  expedition  ;  Cavalier  Vittorio  Sella, 
who  had  been  with  the  Duke  in  his  ascent  of  Movnit  St.  Elias  ;  Drs. 
Alessandro  Roccati,  geologist,  and  Cavalli  Molinelli,  who  had  also  ser^^ed 
in  the  Stella  Folare.  In  addition  there  were  four  Italian  guides,  and  two 
assistants  with  previous  Arctic  experience.  At  Entebl)e  the  organisation 
of  the  expedition  was  completed  l»y  the  addition  of  three  hundred 
porters,  drivers,  and  "  Ijoys."  From  Fort  Portal  a  course  was  made 
through  somewhat  difficult  country  to  Ruwenzori,  where  the  Duke 
chose  the  Mokubu  A^alley  route  for  his  first  ascent.  During  the  follow- 
ing two  months,  June  and  July,  he  and  his  party  climbed  all  the  peaks 
but  three,  a  mountaineering  feat  that  can  scarcely  have  an  equal.  At 
the  end  of  July  the  explorers  were  l>ack  at  Fort  Portal,  their  task  accom- 
plished. 

The  Duke  of  the  Abruzzi  has  pulilished  an  account  of  his  expedition, 
written  by  Cavalier  F.  de  Filippi  from  the  Duke's  notel)ooks.  The 
author  of  the  l^ook  did  not  accompany  the  expedition,  but  nevertheless 
has  accomplished  his  task  well,  and  has  produced  a  volume  with  the  two- 
fold interest  of  adventure  and  of  geographical  science.  The  work, 
however,  lacks  the  personal  note  which  should  permeate  the  story  of  such 
an  expedition,  and  yet  perhaps  on  this  very  score  the  ^^olume  gains  in 
precise  statement  of  facts.  The  Duke  had  had  a  good  training  in  moun- 
taineering and  in  Polar  work,  which  marked  him  as  a  man  likely  to 
succeed  in  this  exploit ;  this,  together  with  the  opportunities  at  his  dis- 
posal for  organising  and  equipping  a  large  expedition,  was  greatly  in  his 
favour.  He  set  out  therefore  under  the  happiest  auspices,  and  if  his 
opportunities  were  greater  than  those  of  most  explorers,  he  certainly  made 
full  use  of  them.  Before  the  expedition  left  Ruwenzori  its  programme  was 
fulfilled  and  the  range  was  mapped,  while  a  large  amount  of  other  scienti- 
fic work  in  geology  and  biology  was  accomplished.  Much,  of  course, 
remains  to  be  done,  but  Ruwenzori  is  no  longer  the  bare  name  on  the 
map  of  Africa  that  it  was  :  all  its  peaks  have  l>een  accurately  detei'- 
mined  and  the  main  morphology  and  configuration  of  the  range  ascer- 
tained. Previously  the  whole  chain  of  peaks  had  only  been  seen  from  a 
distance  owing  to  the  frequent  misty  weather,  and  consequently  the 
greatest  confusion  prevailed  regarding  the  nomenclature  of  the  various 
heights.  The  Duke  was  therefore  justified  in  producing  order  in  this 
chaos  by  rechristening  them  all.  With  a  few  exceptions  he  has  named 
them  after  distinguished  explorers  associated  Avith  the  range. 

The  range  comprises  six  mountains  or  groups  of  peaks  lying  more  or 
less  in  the  shape  of  a  written  G.  These  groups  of  peaks  all  bear  glaciers, 
but  are  quite  distinct  from  one  another,  being  separated  by  snowless 
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cols.  The  total  length  of  the  snowy  ranges  is  abont  eleven  miles.  It  is 
of  interest  to  give  here  a  list  of  these  peaks,  the  most  commanding  and 
majestic  in  all  Africa  : — 

Mount  Gessi,  with  peaks  lolanda,  1.5,647  ft.,  and  Bottego,  1.5,483  ft. 


Fig,  1. — Mt.  Speke,  seen  from  the  Senecio  Forest.     To  left.the  peak 
Vittorio  Emauuele,  to  right  Johnston  Peak. 

Mount  Einiii,  M-ith  peaks  Umberto,  15,797  ft.,  and  Kraepelin,  15,752 

ft. 
Mount  Spoke,  with  peaks  Vittorio  Emauuele,  16,080  ft.,  and  .bilui- 

ston,  15,906  ft. 
Mouut    Stanley,    with    peaks    Margherita,    1  (5,8 15    ft.,    Alexandra, 

16,749   ft.,  Elena,    16,388   ft.,   Savoia,    16,339  ft.,  and  Mol)ius, 

less  than  Savoia,  but  of  uncertain  height. 


Fig.  2.- 


-Mt.  Stanley,  with  the  peaks  Queen  Alexandra  (to  left)  and  Queen  Margherita  (to  right) 
from  Lake  Bujuku.     Senecio  and  Helichrysuiu  in  foreground. 


U2 
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Mount  Baker,  with  peaks  Edward,    15,988  ft.,   Semper,  15,843  ft., 

AVollaston,  15,286  ft.,  and  Moore,  15,269  ft. 
Mount   Luigi  di  Savoia,   M'ith  peaks  Weismann,    15,299    ft..    Sella, 

15,286  ft.,  and  Stairs,  15,059  ft. 
To  the  east  of  Mount  Baker  lies  a  lesser  peak,  Cagni,  of  14,826  feet. 
The  greatest  heights  are  therefore  the  two   peaks  of  Mount  Stanley, 


Fig. 


-Characteristic  Vegetation  of  Riiwenzori :  Lohelia  decl-eni 
Senecio  and  Tree-heaths. 


Margherita  and  Alexandra,  16,815  and  16,749  feet  respectiveh^  both  of 
which  the  Duke  ascended.  It  is  most  fitting  that  one  of  these  moun- 
tains should  be  named  after  their  last  and  gi-eatest  explorer,  and  yet  we 
are  sorry  that  this  could  only  1)C  accomplished  l)y  rechristening  as  Luigi 
di  Savoia,  the  one  which  the  Duke  had  originally  intended  to  name  after 
the  distinguished  Scottish  explorer,  Joseph  Thomson.  Separating  the 
six  gi'oups  of  peaks  are  Eoccati,  Cavalli,  Stuhlmann,  Scott  Elliott,  and 
Freshfield  passes,   each  about   14,000  feet.     For  the  valleys,  rivers,  and 
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lakes  of  the  range,  most  of  which  are  still  to  be  explored,  the  Duke  pro- 
poses to  retain  the  native  names  used  by  the  Bakonjo.  The  heights 
seem  to  have  been  measured  with  a  mercurial  barometer  by  a  series 
of  readings  compared  with  the  reading  at  Bujongolo,  whose  height, 
12,461  feet,  was  fixed  by  comparative  barometer  observations  with  the 
known  height  of  the  meteorological  station  at  Entebbe,  3861  feet.  It  is 
worth  noting  that  the  heights  thus  ascertained  very  nearly  conform  with 
those  determined  by  ti^iangulation  from  a  distant  base  by  Lieutenant 
Behrens  in  1903.  Behrens  fixed  the  highest  peaks  at  16,619  and  16,. 543 
feet  respectively  on  the  mountain  he  called  Kanjangungwe,  the  Duke's 
Mount  Stanley. 

The  expedition  confirmed  the  doubts  of  its  predecessors  in  decifling 
that  Euwenzori  is  quite  without  volcanic  origin.  There  is  but  one 
circumscribed  spot  in  the  Avhole  region  explored,  where  rocks  of  a 
volcanic  nature  are  to  be  found.  The  range  is  composed  essentially 
of  gneiss  and  mica-schist.  We  may  summarise  Cavalier  Filippi's  r6sum6 
of  Dr.  Roccati's  accoiuit  of  the  origin  of  the  group.  The  origin  of 
the  group  may  be  ascribed  to  three  causes,  geotectonic,  stratigraphic, 
and  lithologic,  namely — 1.  The  upheaA^al  en  hlor  of  a  portion  of  the 
archaean  rocks  of  Central  Africa  with  a  general  dip  for  the  elevated  area 
from  west  to  east.  This  elevation  is  in  relation  to  the  gigantic  western 
fracture,  with  its  related  vertical  displacements,  which  originated  the 
Semliki  valley,  and  also  with  other  fractures  which  have  taken  place  to 
the  east  of  the  group,  and  which  are  marked  by  a  series  of  recent 
volcanoes  like  those  of  the  province  of  Toro.  2.  To  a  marked  ellipsoidal 
or  anticlinal  folding,  with  general  direction  from  north  to  south, 
the  strata  being  more  or  less  considerably  tilted  in  the  Kuwenzori 
group.  3.  To  the  existence  in  the  central  region  of  a  group  of  rocks 
which  have  resisted  the  physico-chemical  action  of  the  denuding  agents 
(amphibolite,  diorite,  diabase,  amphibolitic  gneiss),  whereas  the  gneissic 
rocks  and  mica-schists  of  the  lower  zone  oppose  far  less  resistance  to  such 
agents. 

On  all  the  six  groups  of  peaks  glaciers  are  to  be  found,  the  largest 
on  the  Stanley,  Speke,  Baker,  and  Gessi  groups,  and  smaller  ones  on  the 
Emin  and  Luigi  groups.  Grlaciation  seldom  extends  l^elow  14,000  feet, 
except  the  Moore  glacier,  which  reaches  13,690  feet.  The  snow-line  is 
at  about  14,700  to  14,800  feet,  at  which  level  most  glaciers  terminate. 
But  in  the  past  there  quite  evidently  was  a  considera])le  extension  of 
glaciation.  Scott  Elliott  in  1895  found  traces  of  glaciation  in  the 
Moliuku,  Nyamwamba,  and  Butagu  Aalleys,  and  some  years  afterwards 
Sir  H.  H.  Johnston  found  signs  of  glacial  action  fully  3000  feet  below  its 
present  limit.  The  researches  of  the  Italian  expedition  have  amplified 
our  knowledge  in  this  respect.  "At  one  time  the  valleys  of  the  Mahoma, 
of  the  Molniku,  and  of  the  Bujuku  were  filled  with  large  glaciers  which 
met  Ijelow  Nakitawa  and  flowed  down  to  a  point  beyond  Bihunga.  In 
this  way  also  on  the  western  slope,  the  Savoia,  Elena,  and  Semper 
glaciers  must  have  entered  into  the  hollow  formed  between  the  groups 
Stanley,  Baker,  and  Luigi  de  Savoia,  and  probably  joined  the  Edward 
glacier." 
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Ruweuzori  does  not  form  part  of  the  main  M^atershed  of  the  African 
continent.  Owing  to  its  peculiar  position  in  the  Avestern  rift  valley,  all  its 
drainage  flows  into  the  three  lakes,  All^ert,  Albert  Edward  (now  more 
happil}"  called  simply  Lake  Edward),  and  Euisamba,  which  all  drain  to 
the  Nile.  The  Congo  Nile  Avater-parting  lies  along  the  low  hills  west 
of  the  Semliki  RiA^er.  Exploration  has  thus  proAed  RuAvenzori  to  be 
one  of  the  true  fountain-heads  of  the  Nile. 

The  botanical  obserA'ations  of  the  expedition,  at  least  as  recorded  in 
the  present  A'olume,  are  scanty,  but  a  certain  amount  of  botanical  collect- 
ing AA'as  done.  Fortunately^  Ave  may  expect  excellent  results  in  this 
direction  from  the  British  Museum  expedition.  The  grass-lands  of 
Uganda  appear  to  giA^e  AA'ay  to  forest  at  about  6500  feet,  AA^hile  at  about 
10,000  feet  the  chief  A^egetation  comprises  tree-heaths,  brambles  and 
other  temperate  forms.  At  11,500  feet  or  thereabouts,  lobelias  and 
senecios  are  enormously  dcA'eloped,  and  form  the  predominant  A'egetation 
at  the  expense  of  the  other  forms,  Avhich  become  quite  subordinate  or 
vanish.  Senecio,  lobelia,  and  helichiysum  reach  the  glaciers  along  Avith 
mosses  and  lichens.  AboA'e  16,000  feet  all  exposed  rock  is  dcA^oid  of 
any  A^egetation. 

The  l)ook  is  illustrated  Avith  a  truly  princely  laA'ishness,  and  contains 
some  of  the  finest  panoramic  A'ieAvs  Avhich  Ave  have  CA'er  seen  in  a  Avork  of 
traA-el.^  .Several  lengthy  appendices  of  scientific  results  are  added,  con- 
densations and  summaries  of  the  scientific  A'olume  of  the  expedition  Avhich 
has  been  published  in  Italian.  Of  the  fiA'e  maps,  one  is  geological. 
CaAalier  Filippi's  stor}'  has  not  suffered  in  the  hands  of  the  translator, 
Madame  Filippi,  l)ut  it  is  a  pity  that  this  really  gi-eat  and  lasting  Avork 
of  traAcl  should  l)e  marred  by  frequent  misprints  in  the  names  of 
explorers.  The  terms  England  and  f]nglish  are  often  misapplied,  Ijut  Ave 
are  glad  to  see  that  this  error  does  not  occur  in  all  instances,  and  far  less 
frciiuently  than  might  l)e  expected  in  a  foreign  Avork. 


THE  VEGETATION  OF  AFRICA.^ 

The  history  of  botanical  exjDloration  in  Africa  still  aAvaits  its  chronicler, 
but  Avhen  it  is  Avritten  it  Avill  be  a  romance  of  endurance  and  courage 
under  great  difficulties.  Fifty  years  ago  little  Avas  knoAvn  of  the  con- 
tinent as  a  Avhole,  although  a  consideraljle  number  of  plants  had  found 
their  Avay  into  European  herbaria,  and  even  into  our  gardens  and  con- 
serAatories  from  the  coastal  regions — the  Cape  district  of  South  Africa, 
the  Atlas  and  other  parts  of  Northern  Africa,  including  Egypt,  Nubia, 
and  Abyssinia.     Little,  however,  was  known  of  tropical  Africa  except 


>  By  the  courtes^y  of  tlie  puT.lisbers  we  are  permitted  to  reproduce  three  of  the  illustra- 
tions. For  the  loan  of  the  blocks  of  the  two  smaller  we  are  indebted  to  Messrs.  A. 
Constable  and  Co.,  w^hile  the  larger,  that  of  Mt.  Stanley,  has  been  kindly  lent  by  the  Royal 
Geographical  Society. 

2  Die  Pflaiizenii-elt  Afrikas  (vol.  ii.),  by  A.  Engler.     [Die  Vegetation  dcr  Erde,  Partix.) 
Engelmann,  Leipzig,  1908.     Price  27  m. 
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8eiiegamljia  and  some  other  parts  of  the  coast,  especially  the  west.  The 
scramble  for  African  territory  by  the  European  nations  towards  tlu; 
(;lose  of  last  century  opened  up  a  new  chapter  in  botanical  iuAestigatioii, 
as  each  nation  with  more  or  less  zeal  encouraged  exploi'ation  of  its 
new  domains.  The  Germans,  paiticularly,  made  great  ad^'ances  in 
botanical  exploration,  no  doubt  spurred  on  l)y  Dr.  Engler,  the  author  of 
this  memoii',  and  Director  of  the  great  Imperial  Botanic  Garden  and 
Herliarium  near  Berlin.  Our  own  nation  has  not  altogether  neglected 
investigating  the  resources  of  its  territories,  and  descriptive  works  like 
Sir  H.  Johnston's  Uganda  have  added  much  to  our  geographical  litera- 
ture. But  the  flora  and  vegetation  per  se  hare  attracted  only  a  limited 
number  of  botanists,  amongst  others  G.  F.  8cott  Elliot.  This  cannot 
be  because  our  possessions  are  less  suitable,  for  in  most  cases  they 
adjoin  the  German  colonies,  and  are  more  extensive.  Englei'  remarks 
that,  had  one  set  out  to  select  centres  for  the  scientific  investigation  of 
Africa,  one  could  hardly  have  found  better  situations  than  the  Camei'oon.s 
and  Togo  on  the  West  Coast,  German  East  Afiica,  and  the  "greatly 
underestimated  "  German  8outh-west  Africa. 

Diu'ing  these  recent  years,  the  efforts  of  .botanical  explorers,  aided  by 
resident  officials,  have  so  greatly  increased  the  known  plants  of  Africa, 
that  the  early  volumes  of  the  Flora  of  Tropical  Africa,  begun  at  Kew  in 
1868,  contain  only  about  half  the  species  now  known.  Even  the  later 
work  on  East  Africa  (1895)  prepared  in  Berlin,  includes  only  about  two- 
thirds  of  the  number  of  plants  which  could  now  l)e  recorded.  Dr. 
Engler  has  undertaken  his  memoir  on  the  ground  of  this  recent  progress, 
and,  although  the  available  information  is  still  somewhat  fragmentary, 
enough  is  known  to  warrant  an  attempt  to  collaborate  what  has  lieen 
done.     The  proposed  memoir  is  to  consist  of  five  volumes  :— 

Vol.  I, — General  survey  of   the  vegetation  of  Africa  as  a  Mdiole  ; 
the  conditions   of    its   existence,   including  geographical,   geo- 
logical, climatic  and  soil  conditions  ;  the  Flora,  its  regions  and 
constituents. 
Vols.    IT.    III.    IV. — A    summary    or   illustrated    handliook    of    the 

natural  orders,  genera,  and  important  species. 

Vol.    V. — Description   of   the  vegetation-formations  and  tlie   floral 

provinces  of  tropical  Afi-ica,  to  include  a  history  of  botanical 

exploration,  and  the  history  of  the  development  of  the   Floi'a 

of  Africa. 

The  issue  of  Volume  ii.  as  the  first  one  of  the  projected  series  thus 

Ijecomes  intelligible  ;  it  is  the  first  part  of  the  illustrated  handbook  of 

the  more  characteristic  species  which  go  to  the  making  of  the  vegetation 

of  Africa.     The  volume  includes  the  Ferns  and  fern-allies,  the  (Tvnuio- 

sperms  and  the  Monocotyledons.     The  promise  of  numerous  illustrations 

is  amply  fulfilled — .330  illustrations  in  450  pages.      Many  of  these  are 

ha])itat-illustrations  showing  plants  in  their  natural  surroundings,  while 

the   majoi'ity  are  morphological  studies  of  the  organs  of   characteristic 

plants.     The  concept  underlying  this  purely  descriptive  pai^t  is  to  bi'iug 

into   prominence   species  which  contribute  to   the   ph^^siognomy  of   the 

vegetation.     As   the  work  is  cavricd   out  on  strictly  pliytogeograpliical 

VOL.   XXV,  h 
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lines,  it  is  extremely  useful  for  the  botanist,  but  less  interesting  to  the 
geogi'apher  than  the  subjects  to  be  dealt  with  in  Volumes  I.  and  v.  The 
Grasses  occupy  a  considerable  part  of  the  volume  (170  pp.),  because  few 
families  of  plants  play  so  important  a  part  in  Africa,  and  because  they 
are  useful  in  delimiting  the  plant  formations.  In  this  respect  Africa 
shows  more  similarity  with  America  than  with  tropical  Asia.  The 
species  are  arranged  into  groups — coast  grasses,  grass-steppe,  scrub,  etc., 
as  these  occur  in  Aarious  climatic  regions  of  Africa.  The  princijml 
cereals  are :  Durra  (Anclrojwgon  sor(/hum)  with  many  varieties,  some 
used  as  corn,  others  for  the  preparation  of  fermented  liquors ;  other 
important  millets  are  furnished  by  Peimisrfum  ;  Rice  is  cultivated  especi- 
ally in  East  Africa,  and  occurs  in  several  wild  forms ;  Korakan  or 
Dagussa  (Elnishir  rorarmui)  is  grown  in  East  Africa  and  in  Al^yssinia  up 
to  2400  metres  altitude,  where  Tef  (Eragrosfis  ahymnica)  is  also  culti- 
vated, and  wheat  and  barley  are  important  crops  at  higher  elevations  : 
Maize,  introduced  from  tropical  America,  has  rapidly  become  a  valued 
cereal ;  Sugar  is  obtained  from  the  sugar  cane  (S'arrhanim)  as  well  as 
locally  in  some  districts  from  other  Grrasses,  e.g.  Faninan  Bnrgv,  a  phnit 
of  the  flood-lands  of  AN  estern  .Soudan  and  the  Niger.  The  Banana 
{Mum),  another  important  economic  order  for  tropical  Africa,  the 
Liliaceaj,  and  other  showy-flowered  orders  allied  to  it,  are  also  included 
in  this  volume.  The  Orchids  and  Palms,  also  of  general  interest,  ai-e 
neither  of  them  so  strongly  represented  in  Africa  as  in  the  Asiatic 
monsoon-region  and  in  tropical  America.  It  will  thus  l)e  seen  that  we 
have  before  us  a  monumental  work  containing  a  fund  of  information 
essential  to  those  interested  in  the  botany  of  Africa.  One  cannot  lay 
it  aside  without  observing  that  the  price,  all  things  considered,  is 
\ow',  a  result  of  financial  assistance  from  the  German  Colonial  Oflice. 

W.  G.  S. 


PROCEEDINGS  OF  THE  ROYAL  SCOTTISH  GEOGRAPHICAL 

SOCIETY. 

Lectures  in  March. 

Captain  S.  S.  Butler  (of  The  South  Staffordshire  Regiment)  will  address 
the  Society  on  his  recent  journey  in  North  Central  Araliia  on  tlic 
following  dates,  viz.  : — Dundee,  lOtli:  Ivlinburgh.  1  Itli  :  and  Glasgow. 
12thins^t. 

The  Lecture  Session  will  close  witli  a  paper  by  Professor  \\ .  M. 
Davis  of  Harvard  TTniversity  on  the  "  Lessons  of  the  Colorado  Canon.  ' 
This  lecture  will  be  delivered  at  IvIiiiKui-iih  on  the  25th  March. 


GEOGliAPHlCAL    NOTES. 

Europe. 

Changes  in  Swiss  Glaciers. — In  the  November  1908  issue  of 
Le  Globe,  the  organ  of  the  Geographical  Society  of  Geneva,  there  appears 
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an  interesting  series  of  plates,  illustrating  changes  in  the  glaciers  in  the 
vicinity  of  Charaonix.  With  one  exception  these  plates  are  from  photo- 
graphs, the  exception  being  a  reproduction  of  a  sketch  of  the  Glacier 
des  Bois,  made  by  Jean  du  Bois  in  the  year  1830.  The  plates  are 
accompanied  by  a  short  article  by  M.  Eraile  Chaix-du-Bois,  and  show,  in 
addition  to  the  familiar  shrinking  of  the  glaciers  in  recent  years,  some 
other  points  well  worth  the  notice  of  those  interested  in  the  subject. 
T«\ro  of  the  photos  represent  a  portion  of  the  Glacier  des  Bois,  taken  the 
one  in  1897,  and  the  other  in  1907  at  the  same  spot.  The  comparison 
shows  a  striking  diminution  in  the  thickness  of  the  ice,  and  suggests 
that  the  many  amateur  photographers  who  visit  the  Alps  every  summer 
might  very  well  employ  themselves  in  photographing  the  same  part 
of  a  glacier  at  intervals,  with  a  view  to  recording  the  changes  in 
thickness,  and  other  variations. 

Asia. 

Exploration  in  the  Himalaya. — We  have  received  from  Dr. 
Hunter  Workman  two  reprints  of  articles  on  subjects  connected  Avith  the 
various  expeditions  in  the  Himalayas  undertaken  by  himself  and  his 
wife,  at  different  dates.  One  of  these,  reprinted  from  the  Alpine  Jourmil 
for  May  1908,  deals  with  the  Nieves  Penitentes,  or  parallel  rows  of  snow 
pyramids,  discovered  for  the  first  time  by  Dr.  and  Mrs.  Workman  in  the 
Himalaya,  though  they  had  been  previously  described  by  others  in  the 
Andes  and  in  Kilimanjaro.  The  other  paper  is  a  reprint  from  the 
American  journal  Appalachia  (June  1908),  and  deals  with  the  altitude 
effects  felt  by  the  members  of  the  party  at  heights  above  twenty  thousand 
feet.  The  most  distressing  symptom  was  the  loss  of  the  power  to  sleep, 
which,  combined  with  the  ceaseless  struggle  for  breath,  resulted  in  a  very 
marked  loss  of  energy  and  a  mental  condition  of  irresolution  which  made 
all  forms  of  effort  almost  impossible.  Both  the  pamphlets  are  illustrated 
by  fine  photographs. 

Africa. 

Geological  Research  in  German  East  Africa. — In  1907  Pro- 
fessor Eberhard  Fraas  discovered  an  interesting  fossil  bed  in  the  Upper 
Cretaceous  formation  of  Tendagu,  in  the  Linde  district  of  German  East 
Africa.  This  deposit  contained  a  number  of  bones  of  Dinosaurs,  the 
bones  of  these  huge  re])tiles  lying  for  the  most  part  in  their  natural  posi- 
tion in  the  marl  and  sandstone,  from  which  they  have  weathered  out  so 
that  they  protrude  at  the  surface.  The  specimens  brought  back  1)y 
Professor  Fraas  are  now  mounted  in  the  museum  at  Stuttgart,  and  have 
been  shown  to  belong  to  a  herbivorous  Dinosaur  which  must  have 
reached  a  length  of  about  48  feet,  and  has  been  named  Gigantosaurus. 
The  specimens  are  incomplete,  and  so  much  interest  has  been  aroused 
by  them  that  the  German  Government  has  decided  to  send  a  special 
expedition  to  the  region,  to  examine  the  deposit  in  detail,  and  to  make 
additional  collections  of  fossils. 


us 
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The  Boundary  between  Abyssinia  and  British  East  Africa 
(IVitlt  Map). — The  accompanying-  map  shows  the  new  houndaiy  lino 
1)etween   Abvssina   and  Britisli   East   Africa,  details  in   regard  to  which 
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were  published  only  last  autumn,  though  the  agreement  was  dated 
Deceml)er  6th,  1907.  As  the  map  shows,  the  frontier  between  Abyssinia 
and  the  Anglo-Egyptian  Sudan  was  determined  in  1902,  its  southern 
extremity  being  the  intei-section  of  35°  J],  long.  Avith  G  '  N.  lat.  The 
parallel  of  6°  N.  forms  the  boundary  between  the  Sudan  and  the  Uganda 
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Protectorate,  aiul  the  recently  determined  boundary  runs  from  the  inter- 
section given  above  to  Dolo.  Starting  from  Dolo  it  will  be  seen  that  the 
frontier  at  first  follows  the  I'iver  Dawa.  After  leaving  the  river  the  line 
is  determined  chiefly  by  certain  named  mountains  until  it  reaches  the 
southern  end  of  Lake  Stefanie,  whence  it  runs  due  west  to  Lake 
Rudolf,  leaving  that  lake  at  the  mouth  of  the  river  Kibish,  in  lat.  5°  '25' 
N.  This  parallel  is  followed  to  long.  35°  15'  E.,  Avhich,  in  its  turn, 
becomes  the  boiuidary  up  to  its  intersection  with  5°  40'  N.,  beyond  whicli 
a  straight  line  is  drawn  to  the  termination  of  the  Sudan-Abyssinian 
frontier. 

America. 

Mt.  Pelee  and  St.  Pierre. — Two  interesting  studies  of  Mt.  Pelee 
and  the  destroyed  town  of  St.  Pierre  occur  in  recent  numbers  of 
geographical  journals,  and  as  both  are  fully  illustrated,  attention  may  be 
drawn  to  them  here.  The  one  is  an  account  of  a  ten  days'  camp  on  the 
mountain  itself  during  the  spring  of  1908  by  Mr.  E.  0.  Hovey,  who  was 
sent  by  the  American  Museum  of  Natural  Histoi-y  to  study  recent 
changes  in  Mt.  Pel(5e.  Tins  article  appears  in  the  Bulletin  of  the 
American  Geographical  Society  for  November  1908.  The  other  article 
is  of  a  more  general  type.  It  is  by  Mr.  A.  Lacroix,  and  is  a  considera- 
tion of  the  causes  of  the  destruction  of  Pompeii  and  Herculaneum,  as 
interpreted  in  the  light  of  recent  eruptions,  notably  the  Mt.  Pelee  erup- 
tion, and  that  of  Vesuvius  in  1906.  This  article  appears  in  La  G^o;fraphie 
for  November  15. 

Among  the  most  interesting  points  in  Mr.  Hovey 's  paper  are  first 
the  description  of  the  ruins  of  St.  Pierre,  and  second  of  the  recent 
changes  in  the  volcano  itself.  As  to  the  town,  the  efforts  towards  recon- 
struction, or  even  towards  the  clearing  away  of  the  debris,  have  been  of  a 
most  perfunctory  nature.  The  buildings  are  covered  with  three  to  twelve 
feet  of  material,  and  the  task  of  clearing  this  away  is  likely  to  prove 
herculean.  Further,  most  of  the  walls  left  standing  at  the  time  of  the 
catastrophe  have  now  fallen  in,  and  this,  together  with  the  material 
washed  down  from  the  surrounding  hills,  and  the  grass  and  bushes  which 
have  sprang  up,  make  the  scene  of  desolation  more  striking  than  it  was 
even  immediately  after  the  great  eruption.  A  new  city  will  doubtless 
grow  up,  on  account  of  the  geographical  reasons  which  produced  St. 
Pierre,  but  Mr.  Hovey  believes  that  it  will  be  long  before  this  happens. 

The  great  spine  or  obelisk  of  Mt.  Pelee  fell  in,  it  will  be  remem- 
bered, in  1903,  but  its  debris  still  encumber  the  summit  of  the  moun- 
tain, and  make  it  difficult  to  climb,  the  whole  region  being  in  a  state  of 
great  instability.  The  eastern  side  of  the  mountain  is  now  well  clothed 
with  vegetation  up  to  a  height  of  about  3000  feet.  Even  on  the  summit 
moss  was  found,  while  grass  finds  a  foothold  in  the  crevices  and  ravines. 

Mr.  Lacroix'  paper  is  a  very  interesting  study  of  the  problems  of 
vulcanism  in  the  light  of  recent  events.  He  believes  that  the  destruction 
of  Pompeii  was  a  very  much  slower  process  than  that  of  St.  Pierre, 
which  was  almost  instantaneous.  Further,  the  material  which  destroyed 
Pompeii  was  probably  nearly  cold,  or  at  least  not  hot,  and  thus  was 
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again  contrasted  with  the  burning  cloud  Avhich  destroyed  St.  Pierre. 
Again,  while  the  destructive  action  of  the  material  which  fell  upon 
Pompeii  was  accentuated  by  earthquakes  and  movements  of  the  earth, 
no  such  movements  occurred  at  St.  Pierre.  Mr.  Lacroix  concludes  with 
the  philosophic  reflection  that  we  can  hardly  speak  of  destruction  in 
connection  with  Pompeii  and  Herculaueum,  for  the  result  of  the  eruption 
was  to  preserve  almost  intact,  for  the  information  of  future  generations, 
a  picture  of  the  artistic  and  social  life  of  a  great  people.  Thanks  to  the 
extensive  use  of  bronze  and  marble,  the  life  of  the  ancients  has  been  as 
it  were  fixed  for  ever  in  these  buried  cities.  On  the  other  hand,  he  says 
that  even  if  the  pall  which  covers  St.  Pierre  should  by  chance  not  be 
lifted  for  thousands  of  years,  the  future  exjilorer  "  would  not  find  in  it 
much  which  would  permit  him  to  judge  our  epoch,  more  utilitarian  than 
artistic.  Eust  would  have  long  since  consumed  the  last  traces  of  the 
genius  of  the  age  of  iron,  and  with  the  rest — one  could  not  make  a 
second  Naples  Museum  !  " 

Australasia. 

Irrigation  in  Central  Australia. — A  short  note  in  Nature  for 
December  1  7  deals  with  a  possible  new  development  in  connection  with 
irrigation  schemes.  It  is  well  known  that  the  central  regions  of 
Australia  are  too  dry  for  successful  cultivation  without  irrigation. 
Artesian  water  is  available,  but  unfortunately  it  is  so  charged  with 
sodium  carbonate  that  it  is  useless  for  irrigation  purposes.  The  sugges- 
tion has  been  made  that  it  would  be  possible,  by  the  addition  of  nitric 
acid,  to  change  the  alkali  into  sodiuni  nitrate,  so  that  the  water,  instead 
of  being  harmful,  should  be  charged  with  a  powerful  fertiliser.  The 
practical  difficulties  are  naturally  enormous,  but  a  scheme  is  being  in- 
vestigated in  the  chemical  laboratory  of  the  Sydney  Department  of 
Agriculture. 

Polar. 

The  Geology  and  Physical  Geography  of  East  Greenland. — 

A  very  interesting  pamphlet  on  this  subject  by  Dr.  Otto  Xordenskjold 
has  just  reached  us.  It  is  accompanied  by  a  geological  map  of  a  part  of 
eastern  Greenland,  compiled  by  Dr.  Nordenskjold  from  the  work  of 
various  expeditions  of  recent  years.  The  first  point  of  importance 
about  the  structure  of  Greenland  is  that  the  whole  of  the  interior  is 
composed  of  an  apparently  uniform  mass  of  primary  rocks,  which  has 
formed  a  land  mass  for  a  prolonged  period.  So  far  as  is  known,  this 
central  area  is  covered  by  the  inland-ice,  but  the  coastal  fiords  send  their 
branches  into  it.  Structurally,  this  internal  region  is  a  plateau,  peaks 
being  lacking  or  unobtrusive,  though  there  are  probably  deep  main 
valleys.  Such  plateaus  Dr.  Nordenskjold  believes  to  be  confined  to 
regions  which  are  or  have  been  covered  with  ice ;  but,  on  the  other 
hand,  he  does  not  believe  that  their  form  can  be  ascribed  to  the  erosive 
action  of  the  ice. 
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Outside  the  central  mass  lies  the  coastal  border,  composed  of  rocks 
of  varying  age  and  character,  but  chiefly  of  more  recent  origin  than 
those  of  the  interior.  The  coastal  belt  can  be  divided  into  two  parts, 
the  inner  comprising  the  shores  of  the  fiords,  and  the  outer  the  true 
coast  region  with  its  islands.  It  is  remarkable  that  the  fiords  only 
change  little  in  character  as  they  pass  through  the  three  topographical 
regions.  The  inner  of  the  two  regions  is  generally  Alpine  in  character. 
While  in  the  interior  the  erosive  action  of  water  is  reduced  to  a 
minimum,  here  it  reasserts  itself,  and  produces  a  region  of  pointed 
peaks  and  deep  valleys.  Between  this  region  and  the  sea  there  may 
appear  a  low  rolling  country  with  rounded  hillocks.  In  some  places, 
however,  where  basalt  occurs,  the  plateau  type  reaches  to  the  sea ;  in 
others  it  is  the  Alpine  type  which  fringes  the  shore,  the  rolling  type  of 
country  being  best  develoj^ed  in  parts  of  Liverpool  Land.  As  regards 
the  fiords,  these  are  better  developed  here  than  in  any  other  part  of  the 
earth's  surface,  but  unfortunately  as  yet  have  not  been  sufiiciently  in- 
vestigated. Dr.  Nordenskjold  considers  that  the  evidence  goes  to  show 
that  they  have  not  been  formed  exclusively  by  the  erosive  action  of  ice, 
dislocations  of  the  earth's  crust  having  probably  played  some  part.  The 
whole  paper  shows  how  many  important  points  remain  to  be  cleared  up 
by  the  results  of  the  recent  Danish  expedition. 

The  Argentine's  Antarctic  Meteorological  Station. — The  cor- 
l)otta  Uruguiiii,  of  the  Argentine  Navy,  left  Buenos  Ayres  on  January  14th 
for  the  meteorological  and  magnetical  station  at  the  South  Orkneys.  ^  The 
relief  party  sent  out  by  the  Argentine  Meteorological  Oflice  consists  of 
four  members,  under  the  command  of  Mr.  A.  Lindsay,  of  Edinburgh, 
who  received  his  early  meteorological  training  at  the  Ben  Nevis  Observa- 
tory, and  who  for  the  past  year  has  been  in  charge  of  the  new  meteoro- 
logical observatory  established  at  Port  Madryn,  in  the  territory  of 
Cha1)ut.  The  observations  at  the  South  Orkneys  this  year  are  likely  to 
prove  of  unusual  interest  and  importance  owing  to  the  comparative 
proximity  of  the  Charcot  Expedition,  which  is  to  Avinter  in  the  vicinity 
of  Alexander  Land.  On  the  return  voyage  of  the  Uriuj'uay  a  stop  is  to 
be  made  at  Moltlse  HaA^en,  South  Georgia,  in  order  to  make  magnetic 
ol)servations  in  the  same  spot  as  that  previously  occupied  by  the  German 
International  Expedition  of  1882-83.  This  Avork  is  intrusted  to  Mr. 
W.  R.  Bruce,  chief  last  year  at  the  South  Orkney  station,  Avho,  along  Avith 
the  rest  of  the  party,  retui'us  with  the  Urwjwiji.  The  data  from  South 
Georgia  Avill  Ije  of  great  A'alue  in  connection  Avith  the  elaljorate  magnetic 
survey  of  the  Argentine  Republic  and  adjacent  regions  Avhich  has  been 
in  progress  for  some  years,  and  Avhich  Mr.  L.  Schultz  has  nearly  com- 
pleted under  tlie  direction  of  Mi'.  AV.  G.  I)avis  of  the  Meteorological 
Office. 

Gknkkal. 

Personal. — A\'c  notice  Avith  nuich  pleasure  that  the  name  of  Mr. 
.).  G.  BartholomcAv,  Hon.  Sec.  of  the  Royal  Scottish  Geographical  Society, 
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appears  in  the  list  of  those  to  whom  the  Universit}''  of  Ediiiljurgh  is  to 
present  the  degi'ee  of  LL.D.  at  the  forthcoming  spring  giaduation. 

New  Exchange. — An  interesting  recent  addition  to  our  list  of 
exchanges  is  the  BuUetin  of  the  International  Bureau  of  the  American 
Republics.  The  Btdletin  appears  monthly,  and  is  well  and  copiously 
illustrated.  Space  is  devoted  to  subjects  connected  Avith  conmiercial 
geogxaphy,  especialh^  to  tropical  plants,  the  December  number,  for 
instance,  containing  an  interesting  article  on  rubber. 

Lake  Ramparts. — Under  this  heading  we  discussed  in  our  issue 
of  August  last  (vol.  xxiv.  p.  435),  a  paper  by  Mr.  G.  K.  Gilbert  on 
those  rows  of  boulders  which  occur  round  the  shores  of  lakes  in  countries 
where  the  climate  is  extreme.  It  was  stated  in  the  note  alluded  to  that 
these  "  lake  ramparts,"  as  Mr.  Gilbeit  calls  them,  occur  also  in  Northern 
Europe.  It  is  therefore  of  interest  to  note  a  series  of  articles  by  Mr.  I. 
Leiviska  on  the  wall-like  accumulations  of  blocks  of  stone  to  be  found 
on  the  borders  of  the  Gulf  of  Bothnia,  caused  similarly  by  floating  ice. 
Mr.  Leiviska's  papers  have  appeared  in  Fennic,  but  a  comparatively  long 
summary,  illustrated  by  some  very  instructive  figure.*,  appears  in  La 
Gcuiimphie  for  November  15.  The  causation  of  the  wall-like  masses 
of  stone  is  given  by  the  author  in  much  the  same  terms  as  those 
employed  by  Mr.  Gilbert,  but  a  point  of  special  interest  is  that  the 
eastern  shore  of  the  Gulf  of  Bothnia,  as  studied  by  Mr.  Leiviska,  is  rising 
rapidly,  and  therefore  the  "  ramparts "  are  sometimes  found  at  a  con- 
siderable distance  inland  from  the  present  water-level.  As  a  general 
rule  the  material  carried  by  the  floating  ice  is  only  transported  over  a 
relatively  short  distance,  but  this  is  not  always  so,  for  in  the  north  of 
the  Eastern  Gulf,  calcareous  blocks  of  8\vcdi::h  origin  are  transported  to 
Finland.  The  movements  of  the  blocks  of  stone  with  every  cold  season 
often  produce  somewhat  dangerous  effects  from  the  point  of  view  of 
navigation. 

The  History  of  Meteorology. — We  can  only  notice  here,  without 
attempting  a  detailed  summary,  a  very  interesting  address  by  Prof.  G. 
Hellmann  of  the  University  of  Berlin,  which  was  delivered  before  the 
Royal  Meteorological  Society,  and  appears  in  full  in  the  Quarterly  Jdurnal 
of  the  Society  for  October  1908.  In  this  paper  the  develo])ment  of  the 
science  of  meteorology  is  followed  down  from  the  earliest  times,  the 
account  of  weather  study  among  the  Greeks  being  specially  interesting. 
It  is  noted  that,  while  among  the  philosophical  Greeks  the  subject  was 
carefully  studied,  and  was  even  relatively  advanced,  among  the  practical 
Romans,  on  the  other  hand,  its  apparent  want  of  direct  utility  led  to 
its  neglect.  On  the  other  hand,  the  vast  Roman  Empire  naturally  gave 
opportunities  for  collecting  information  in  regard  to  climatic  dillerences 
in  the  various  parts  of  the  world.  Thus  the  first  known  observation  on 
the  difference  between  the  continental  and  the  maritime  climate  is  due 
to  a  Christian  writer  in  Africa,  Minucius  Felix,  who,  writing  in  the 
second  century   A.D.,  says: — "Britain   has  little  sunshine,  but  a  mild 
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climate  ou  account  of  the  warm  sea-water  flowing  around  it."  It  is 
remarkable,  that  after  the  gap  of  the  Dark  Ages,  it  was  again  the  great 
discoveries  of  new  lands  and  new  seas  towards  the  close  of  the  fifteenth 
century  which  gave  a  great  stimulus  to  the  general  interest  in  atmospheric 
phenomena.  Professor  Hellmann  shows  also,  however,  that  at  least  from 
the  fourteenth  century  onwards  much  more  continuous  observations  of 
the  weather  were  made  in  Western  and  Central  Europe  than  has  been 
hitherto  realised.     The  whole  address  is  one  of  the  greatest  interest. 

The  Jubilee  of  the  Glasgow  Geological  Society. — The  .luUilec 

i)f  the  Ciiksgow  Geological  Society  (cf.  p.  40)  was  cclel)ratetl  on  Thursday, 
January  28th.  Delegates  from  a  large  numljer  of  scientific  bodies  in 
(Ireat  Britain  and  othei-  countries  Avere  present,  including  representatives 
of  the  Poyal  Society  of  Edinburgh,  the  Koyal  Physical  Society,  the 
Ivoyal  Scottish  Geographical  Society,  tin;  Edinl)urgli  Geological  Society, 
and  others.  The  delegates  were  hospitably  entertained  at  hnicheon  in 
the  Gity  Chambers  by  the  Lord  Provost  and  Corporation,  and  in  the 
(ncning  attended  the  reception  and  conversazione  given  in  the  University 
Buildings  by  the  President  and  Council  of  the  Society. 

The  guests  wei-e  received  in  the  Hunterian  Library  by  Professor 
J.  W.  Gregory,  F.H.S.,  President  of  the  Society  ;  Sir  Donald  Macalister, 
K.C.B.,  Principal  of  the  University ;  Sir  Archibald  Geikie,  K.C.B., 
P.  U.S.  ;  and  Dr.  B.  N.  Peach,  F.Ii.S.  After  the  reception  a  most 
interesting  address  was  given  in  the  Bute  Hall  by  Sir  Archibald  Geikie, 
President  of  the  Eoyal  Society  and  the  oldest  Fellow  of  the  Glasgow 
Geological  Society.  Sir  Archibald  took  as  the  principal  subject  of  his 
address  the  history  of  geological  research  in  the  West  of  Scotland, 
making  special  refei'cnce  to  the  work  of  eai'ly  observers  such  as  Faujas 
(U'  St.  Fond,  Anis  Houe,  Hutton,  and  Macculloch  ;  and,  in  later  times,  to 
the  in\estigation  of  the  glacial  geology  of  the  Clyde  Valley  inaugurated 
by  dames  Smith  of  Jordaidiill. 

Later  in  the  evening  short  lectures  were  given  l)y  Dr.  J.  -L  H.  Teall, 
F.II.S.,  Director  of  the  ({eological  Survey,  on  "The  Foliation  of  Some 
Igneous  Hocks";  1)y  Dr.  d.  Home,  F.R.S.,  on  "A  Recent  Extension  of 
the  Campl)elt()\vn  Coalfield";  and  by  Dr.  B.  N.  Peach,  F.R.S.,  on  "The 
Geology  of  the  North-AVest  Highlands." 

Winnipeg  Meeting  of  British  Association.  —  Some  further 
announcements  have  now  been  made  in  regard  to  the  coming  meeting  of 
the  British  Association,  to  be  held  from  August  25  to  Septendjer  1  at 
Winnipeg,  under  the  presidency  of  Professor  d.  J.  Thomson,  F.R.S.  In 
particular,  the  names  of  the  presidents  of  sections  are  now  announced, 
and  Ave  note  that  geography  is  to  be  presided  ovev  by  Colonel  Sir  D.  A. 
Johnston,  K.C.M.G. 

An  official  circular  has  also  l)een  issued,  from  which  we  take  the 
following.     Further  particulars  can  he  ol>tained  at  the  Society's  Rooms. 

"The  British  Association  will  meet  in  Winnipeg,  Manitoba,  Canada, 
on  August  2"),  1909.  The  invitation  from  the  City  of  AVinnipeg  has 
been  cordially  supported  l)y  the  Dominion,  Provincial,  and  civic  authorities, 
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and  his  Excellency  the  Governor-General  has  consented  to  ]>econie  Vice- 
Patron  of  the  Association  for  the  meeting. 

"  A  representative  local  executive  committee  and  officers  have  been 
appointed  to  conduct  the  local  arrangements,  whicli  will  include  some 
interesting  excur.sions  and  facilities  for  a  tour  through  the  Western 
Provinces  to  the  Pacific  Coast.  To  the  geologist  a  A'isit  to  Canada 
presents  features  of  exceptional  interest,  whilst  the  biologist,  the  political 
economist,  the  anthropologist,  and  the  engineer  may  each  find  ample 
material  for  investigation  and  research.  The  weather  conditions  during 
the  latter  part  of  August  and  the  beginning  of  iSeptember  are  favoural)le 
in  the  Western  Provinces  of  Canada,  Avhilst  in  Wiiniipeg,  situated 
760  feet  abo^-e  sea-level,  the  days  are  warin,  though  Jiot  oppressively 
hot,  and  the  nights  are  inAariably  cool. 

"  Members  who  propose  to  attend  the  meeting  in  AVinnipeg  are 
requested  to  send  in  their  names  to  Mr.  H.  C.  Stewardson,  Assistant 
Treasurer  of  the  British  Association,  Burlington  House,  London,  W.,  not 
later  than  Ma}^  .31,  1909,  l>y  which  date  members  shoidd,  if  possible, 
complete  tlieir  arrangements  with  the  steamship  companies,  as  all  tlie 
best  acconnnodation  on  steamers  sailing  in  August  is  booked  some  months 
ahead.  An  illustrated  handbook  of  preliminary  information,  issued  l>y 
tlie  A\'innipeg  Executive  Committee,  Avill  be  forwarded  from  the  office 
of  the  Association  on  receipt  of  2|d.  for  postage. 

"  The  main  routes  to  AViiuiipeg  are  by  Liverpool  or  Glasgow  ria 
Quebec  and  Montreal,  and  l)y  Liverpool,  Glasgow,  Southampton,  or 
London  via  New  York  or  Boston.  The  Canadian  lines  of  steamships 
sailing  from  Livei^pool  or  Glasgow  to  Quebec  and  Montreal  possess  the 
a(hantage  of  having  an  ocean  Aovage  of  only  four  or  fiA'c  days,  the 
remaining  three  or  four  days  of  transit  being  in  the  land-locked  waters 
of  the  Gidf  of  8t.  Lawrence. 

"At  a  conference  of  the  Canadian  and  American  steamship  com- 
panies held  in  Paris  it  Avas  decided  that,  on  account  of  August  being 
the  busiest  month  of  the  year  in  bookings  to  America,  no  reduction 
on  iiiinimnm  steamship  rates  could  be  made  to  meml)ers  of  the  Asso- 
ciation ;  but  suiDcrior  accommodation  might  be  granted,  on  the  return 
voyage,  at  the  ordinary  nuniinum  rate.  The  steamers  of  the  Canadian 
Pacific  Raihvay,  the  Allan,  the  Dominion,  and  the  AMiite  Star  lines 
are  ecjual  in  respect  of  comfort  and  speed  to  those  on  the  Ncav  York 
route.  Special  accommodation  Avill  be  reserved  on  the  Canadian  Pacific 
steamship  Emjrresx  of  Ireland,  sailing  from  Livei-pool  for  Montreal  on 
August  L3,  1909,  provided  application  be  made  to  the  Canadian 
Pacific  Kaihvav  CompauA^,  02-65  Charing  Cross,  London,  S.W.,  before 
March  ;31.'" 

Detailed  particulars  arc  then  given  of  tlie  time-table,  the  various 
routes,  railway  fares  in  Canada,  etc.  The  time-table  alloAvs  approxi- 
mately for  a  six  Aveeks'  visit,  from  August  13  (the  latest  date  f(n- 
departure)  to  September  24.  Special  fares  are  expected  to  l>e  in  force 
on  the  Canadian  railways.  The  personal  expenditure  of  a  A'isitor  from 
Ijondon  to  the  Winnipeg  meeting  is  estimated  at  £37,  15s.  lOd. 
minimvm  and  the  average  at  £64,   12s.   (kl.     The  cost   of  the  western 
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excursion  is  given  as  £25.  This  exciir.sion,  leaving  AVinnipeg-  at  mid- 
night on  Thursday,  >September  2,  will  proceed  to  the  Pacific  coast, 
l)reaking  the  journey  at  Banft",  Laggan,  Grlacier,  and  other  places.  It  is 
probaljle  that  a  limited  iiuml^er  of  qualified  members  of  the  Association 
A\'ill  be  invited  to  take  part  in  a  mountaineering  excursion,  organised  by 
the  Canadian  Alpine  Club,  in  the  Rocky  Mountains.  Membeis  of  the 
Association  who  are  members  of  Alpine  Clubs  are  requested  to  communi- 
cate Avith  Mr.  A.  0.  AMieeler,  F.R.G.S.,  President  of  the  Canadian  Alpine 
Club,  P.O.  Box,  167  Calgary,  Alta. 

Any  member  of  the  Association  who  contemplates  an  extensive 
journey  of  exploration  or  for  other  scientific  purposes,  fishing,  hunt- 
ing, etc.,  is  in\dted  to  comnumicate  with  the  local  secretaries  of  the 
British  Association,  University  of  Manitol)a,  Winnijieg.  Expert  advice 
and  assistance  will  be  gi-\'en  to  any  group  of  memlters  who  propose  to 
a\ail  themselves  of  this  opportunity. 


Commercial  GEOc^RAnrv. 

The  Goldfields  of  Eastern  Peru  and  Bolivia. — A  paper  on  this 
subject  was  read  recently  by  Sir  Martin  Conway  before  a  meeting  of  the 
Royal  Society  of  Arts. 

Sir  Martin  Conway  said  that  at  the  present  day  Peru  and  Bolivia 
were  great  mineral  producing  countries.  They  exported  silver,  copper, 
and  tin.  Antimony,  bismuth,  and  all  kinds  of  other  mineral 
wealth  came  from  this  remarkable  region.  But  when  the  Spaniards  first 
came  in  contact  with  the  Incas  it  was  not  their  wealth  in  these  metals 
that  astounded  them,  but  the  marvellous  quantity  of  gold  they  possessed. 
Yet  to-day  Peru  and  Bolivia  did  not  j^roduce  gold  to  any  very  great 
extent.  It  was  this  strange  discrepancy  that  first  called  his  attention  to 
the  question  of  Bolivian  and  Peruvian  gold.  During  his  exploration  of 
the  snowy  region  of  the  Cordillera  real  and  its  high  passes  in  1898  and 
1900,  he  more  than  once  came  across  or  heard  of  points  in  the  region  of 
perpetual  snow  where  veins  of  gold-bearing  quartz  were  exposed.  These 
were  always  in  positions  of  practical  inaccessibility,  so  far  as  any  possible 
working  was  concerned.  The  existence,  however,  of  gold  at  high  levels 
in  any  glaciated  region  was  always  worth  notice,  because  alternate  frost 
and  heat  at  high  levels  was  the  finest  crushing  machine  in  the  world. 
He  arrived  at  the  conclusion  that  somewhere,  at  a  very  high  level  on  the 
eastern  face  of  the  snowy  range,  a  considerable  body  of  gold  existed,  and 
that  a  much  larger  body  existed  formerly.  This  conclusion  was  confirmed 
when  he  discovered  that  all  four  of  the  principal  tributaries  of  the  upper 
Beni  river  brought  down  gold  in  their  gravels.  These  rivers,  in  order 
from  south  to  north,  were  the  Coroico,  the  Challana,  the  Tipuani,  and  the 
Mapiri.  On  each  of  them  the  natives  were  accustomed  to  wash  gold  out 
of  the  gravels  at  numerous  points,  and  they  set  up  riffles  at  certain 
places  before  the  rainy  season  to  entrap  the  gold  that  was  brought  down 
by  the  floods  year  after  year.  He  afterwards  learned  that  what  was  true 
of  the  tributaries  of  the  Upper  Beni  was  likewise  true  of  the  tributaries 
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of  the  Upper  Inambari,  a  larger  number  of  which  had  been  prospected. 
There  was  proof  that  the  eastern  slope  of  the  Cordillera  real,  for  over 
one  hundred  miles  of  its  length,  yielded  gold  in  all  its  gravels,  and  this 
gold  must  originally  have  come  from  the  heart  of  the  range  itself.  The 
hope  of  Bolivia  and  Peru,  so  far  as  the  immediate  progress  of  their 
splendid  eastern  Cordillera  valleys  were  concerned,  was  that  the  gold 
industry  now  beginning  in  those  valleys  might  attain  a  rapid  and 
conspicuous  success. 


EDUCATIONAL. 

\\  I-;  have  jeceivcd  from  Mr.  R.  N.  Kudmose  Brown,  B.Sc,  a  J'rosjMxtiis 
of  ( 'ourses  in  Geognqjhy  in  the  Umcerdti)  of  Sltcffichl.  We  note  that  Mr. 
Brown  gives  two  courses  in  geography,  one  to  meet  the  reipiirements 
of  the  Matriculation  Examination,  and  a  final  course  extending  over  two 
years  for  graduation  in  Science.  In  the  first  year  thei'c  are  three 
lectures  per  week,  and  the  following  is  the  sjdlabus  : — 

I.  Structural  Geography.  —The  relief  of  the  Globe  :  land  forms  considered  as 
regards  their  origin,  their  place  in  the  structure  of  the  earth,  their  relation  to 
man.     Submarine  relief. 

The  climates  of  the  world  and  their  relation  to  man.     Ocean  currents. 

Human  Geography. — The  geographical  factor  in  human  activity  ;  human  occu- 
pations as  determined  by  physical  and  vegetational  features.  The  di.stribntion  of 
population.     The  distribution  of  the  races  of  man. 

II.  Eegional  Geography. — The  continents  :  structure,  chmate,  vegetation,  and 
]-)Opnlation.  Natural  regions  :  the  study  of  these  in  detail,  with  attention  to 
economic  geography.     More  special  reference  to  the  British  Isles. 

During  the  second  year  there  arc  five  lectures  per  week,  and  the 
fiilldwiug  courses  will  be  given  : — ■ 

I.  Kegional  Geography. — A  detailed  study  of  the  geography  of  selected 
regions. 

II.  Economic  and  Political  (Geography. — Distribution  of  human  activities  and 
settlements.  Development  of  trade  routes.  Expansion  of  states.  Colonisation. 
Distriljution  of  the  races  of  man. 

III.  Structural  Geography  and  (ieoniorphology. — The  structure  of  the  con- 
tinents and  the  history  of  their  development.  Land  forms  in  relation  to  their 
geological  structure.     Special  study  of  particular  regions. 

IV.  Glimatology. — The  climates  of  the  world  considered  as  regards  their  origin, 
their  distribution,  their  relation  to  man  and  human  activity. 

V.  Oceanography. — Ocean  basins.  Submarine  relief  Deep-sea  deposii.s. 
Temperature  and  currents  of  the  ocean.     Methorls  of  oceanography. 

VI.  History  of  Geography  and  Exploration. — The  evolution  of  tlie  map  of  the 
world.     Geographical  problems  of  to-day. 

In  the  first  year  the  lecture  course  is  to  be  uecoiupanied  by  a 
practical  class  meeting  three  hours  a  week,  and  including  the  following 
subjects  : — 
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Exercises  in  map  reading,  sectioning  and  map-making.  Map  projectiuns. 
Cartographical  representation  of  statistics.  Latitude  and  longitude.  Time. 
Elementary  plane  table  surveying. 

In  the  second  year  the  practical  class  meets  four  hours  per  week,  and 
the  course  includes  the  foll(^wing  : — 

Surveying,  contours,  and  levelling.  Map  construction.  The  use  of  meteoro- 
logical apparatus.  Field  excursions,  including  the  regional  survey  of  a  selected 
area  to  be  worked  out  by  the  student. 

Ill  addition  to  the  ahove,  students  must  attend  tlie  course  of  Cleology 
during  their  hnst  year. 


NEW   BOOKS. 

EUROPE. 

Tlic  Political  Evolution  of  the  Hungarian  Nation.  By  the  Hon.  C.  M.  Knatch- 
BULL-HuGESSKN.  2  vols.  London  :  The  Notional  Brriev  Office  1908. 
Pric'  \os.  net. 

"  The  Hungarian  Constitution,  which  has  been  obscured  at  intervals,  violated 
at  times,  and  suspended  for  a  period,  only  to  prove  its  indestractibility,  is  the 
product  of  no  charter  or  fundamental  statute,  but  is  the  result  of  a  slow  process  of 
development,  of  a  combination  of  statute  and  customary  law  which  finds  its  nearest 
parallel  in  Great  Britain."  "Professor  Vambery  believes  that  the  Hungarians 
were  Turko-Tartars,  and  both  Arab  and  Greek  writers,  including  the  two  emperors 
t 'onstantine  and  Leo  vi.,  agree  in  regarding  them  as  a  branch  of  the  Turkish  race." 
The  foundation  of  the  Hungarian  Constitution  dates  traditionally  from  890,  when 
Arpad  was  elected  chief  of  the  tribes  assembled  at  Etelkoz,  near  the  Volga.  "Be 
that  as  it  may,  the  fact  is  unciuestionable  that  members  of  Arpad's  family  ruled  in 
Hungary  for  over  400  years."  During  the  eleventh  century  St.  Stephen  became 
not  only  the  first  king  of  Hungary,  but  obtained  its  conversion  to  Christianity  ; 
and  in  120")  "Andrew  the  Second  was  the  first  king  of  Hungary  to  do  what  all 
others,  with  one  exception,  have  since  done — to  take  a  solemn  oath  on  his  corona- 
tion to  observe  and  respect  the  rights  and  privileges  of  the  people."  This  was  ten 
years  before  the  English  Magna  Charta. 

The  i^resent  work  gives  with  care  and  learning  a  detailed  account  of  the  deter- 
mination with  which  the  Magyars,  the  real  descendants  of  the  original  ruling 
Hungarian  race,  have  upheld  their  ancient  Constitution,  involving  as  it  does  the 
separate  existence  and  independence  of  Hungary— a  long  and  arduous  struo-gle, 
during  which  they  have  had  to  strive  especially  with  the  overweening  ambition  of 
Austria  to  annex  Hungary  and  made  it  a  dependent  state.  The  author  insists 
that  "nothing  cm  hold  Hungary  together  but  the  Magyar  idea  of  the  development 
of  Magyar  culture.  Magyars  created  Hungary,  formerly  the  '  bulwark  and  shield 
of  Christendom,'  and  none  but  Magyars  can  preserve  it."  Again,  "  Euroi^e,  or  in 
any  case  England,  has  no  use  for  a  Hungary  that  is  not  Magyar."  Unfortunately 
for  themselves,  the  Magyars  do  not  represent  the  majority  of  the  population.  As 
was  stated  in  an  article  on  "The  Ethnology  of  Austria-Hungary"  in  this  Ma,qa::ive 
for  January  1906  (p.  8),  "There  are  only  eight  and  three-quarter  millions  of 
Magyars  in  Hungary  out  of  a  total  population  of  nineteen  and  a  <|uarter  millions." 
These  figures  were  taken  from  the  last  census,  that  of  1900.     We  cannot  therefore 
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accept  the  author's  qualified  statement  (vol.  ii.  p.  3(J.")j,  "Though  Magyars  consti- 
tute no  more  than  M^  per  cent,  of  the  whole  population  of  Hungary  proper," 
as  all  Hungary  should  be  included  According  to  the  census  of  1900  the  total 
poiwlation  of  Hungary  was  1 9,254, .").")9,  whereof,  on  the  basis  of  language,  8,742,301, 
or  less  than  46  per  cent.,  were  Magyars,  the  rest  being  Roumanians,  Germans, 
Slovaks,  Croats,  Servians,  Ruthenians,  or  others  ;  and  we  nnist  rememlier  that 
each  of  these  nationalities  is  as  proud  of  its  history  and  as  jealous  of  its  indepen- 
dence as  the  Magyars  are.  The  future  peace  and  prosperity  of  Hungary  will  there- 
fore depend  upon  mutual  agreement  and  forbearance  among  all  its  various  nation- 
alities, rather  than  upon  the  insistence  by  any  one  of  them  of  an  overbearing 
supremacy. 

The  Cadles  ami  Krrps  of  Scotland.     By  Frank  Roy  Fraprie.     London  : 
George  Bell  and  Sons,  1908.     Prici'  "is.  6d.  riH. 

This  is  a  very  prettily  got  up  volume  of  the  guido-tiook  type,  very  suitable  tor  the 
transatlantic  tourist,  who  does  not  insist  on  great  accuracy  of  historical  or  archuM)- 
logical  detail.  The  author  is  presumably  an  American,  and  the  book  is  the  outcome 
of  three  trips  to  Scotland  ;  we  cannot  therefore  be  too  exacting  in  the  matter  of 
topographical  accuracj"-,  but  we  noticed  several  nustakes  in  this  respect.  Dunure 
(Jastle,  for  instance,  is  stated  to  be  on  the  coast  of  Maybole,  and  the  moat  of 
Edinburgh  Castle  is  unlikely  to  have  been  tilled  with  water  admitted  from  the 
Nor'  Loch. 

The  author  acknowledges  his  indebtedness  to  MacGibbon  and  Ross  for  the 
architectural  and  archaeological  details.  Some  of  his  historical  notes  may  also  be 
from  equally  reliable  sources,  but  we  doubt  if  their  authenticity  would  satisfy 
]\Ir.  Andrew  Lang.  He  does  not  go  far  enough  back  when  he  states  that  the 
earliest  j^eriod  of  Scotch  castle  and  keep  building  was  contemporary  with  the 
Norman  invasion,  for  this  leaves  entirely  out  of  account  the  earlier  brorhs.  Nearly 
every  important  stronghold  or  keep  is  mentioned,  although  we  notice  one  or  two 
exceptions,  such  as  Dunvegan  and  Moy.  The  half-tone  blocks  from  photogi-aphs 
are  many  and  perfect  in  their  way. 

Along  the  Bivieras  of  France  and  Italy.  Written  and  Illustrated  by  Gordon 
Home.  London  :  J.  M.  Dent  and  ('o.  New  York  :  The  Macmillan  Company, 
1908.     Price  Is.  (id.  net. 

This  beautifully  illustrated  and  extremely  interesting  volume  is  the  first  of  the 
"  Old  Travel  Series  "  published  by  Dent  and  Co.  The  series  is  intended  "  to  de- 
scribe both  by  pen  and  brush  those  parts  of  the  Old  World  which  travellers  find 
most  worthy  of  their  attention,  and  to  do  for  countries  and  districts  what  the  same 
])ublishers'  well-known  'Media-val  Town  Series '  has  done  for  cities."  The  pub- 
lishers are  to  be  congratulated  on  the  start  they  have  made.  The  volume  now 
before  us  contains  a  description  of  the  French  and  Italian  Rivieras  from  Marseilles 
to  Pisa.  Inevitably  the  beauties  of  the  natural  features  of  the  locality  take  the 
most  prominent  place  in  the  book,  but  besides  them  the  reader  will  find  a  wealth 
of  historical  lore  and  erudition,  which  imparts  a  charming  variety  of  interest  to 
the  woi'k.  How  many  of  those  who  annually  flock  to  the  French  Riviera  in  pur- 
suit of  anuisement  or  health  are  aware,  on  arriving  at  Marseilles,  that  once  on  a 
time  it  was  a  Phrcnician  <'f)lony  where  the  worship  of  Baal  was  in  vogue,  or  when 
sunning  themselves  on  the  ])roinenades  of  Nice,  give  a  thought  to  the  old  days 
when  Nice  was  a  flourishing  Pluenician  city,  the  importance  and  influence  of 
which  continued  till  the  Norman  occupation  of  Liguria  ?     Nor  is  arclucology  for- 
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fjotten,  as,  for  example,  in  the  chapter  on  the  bone-eaves  of  La  INIortohi  near 
Mentone,  which  ftjrnied  the  subject-matter  of  an  interesting  article  on  "Primitive 
Man"  by  Mr.  Raliih  Richardson  which  appeared  in  this  3I(u/a-:hii'  .some  yeai'S  ago 
(t^.G.M.,  vol.  xix.,  p.  281).  For  the  effective  and  successful  production  of  a  work 
of  this  class  it  was  neces.sary  that  the  aixthor  should  be  possessed  of  many  accom- 
plishments, and,  above  all,  should  be  a  skilful  artist.  Mr.  Gordon  Home  has  com- 
pleted his  arduous  task  in  a  most  satisfactory  manner.  A  special  Avord  is  needed 
in  conunendation  of  the  numerous  beautifid  illustrations  both  in  colour  and  line. 
The  book  deserves  a  cordial  welcome  alike  from  those  who  have  often  visited  the 
Rivieras  and  from  those  who  have  not  had  the  good  fortune  to  do  so. 

ASIA. 

Froiri,  Dainasens   to   Palmijra.      By  John   Kelmax,   M.A.,  D.D.      Painted   by 
Margaret  Thoma.s.     London  :  Adam  and  C!harles  Black,  1008.     rrice  20.y. 

lirf. 

This  sumptuously  got-up  and  beautifully  illustrated  volume  is  the  latest  of  the 
"Beautiful  Book"  series  of  publications  by  Messrs.  A.  and  C.  Black.  It  contains 
the  record  of  a  tour  in  Syria  in  the  spring  of  1906  ;  but  it  is  much  more  than  the 
usual  recoi'd  of  a  tour.  The  objective  of  the  party  was  Palmyra.  They  landed  at 
Beyrout,  proceeded  by  rail  to  Baalbek,  and  thence  they  nuide  a  short  expedition 
to  what  remains  of  the  famous  cedars  of  Lebanon.  Retracing  their  steps  to 
Baalbek  they  proceeded  to  Damascus,  and,  plunging  into  the  desert,  they  made 
their  way  to  Palmyra  ;  from  there  they  marched  almost  due  east  to  Homs,  the 
ancient  Emesa,  by  the  now  practically  vanished  Roman  road  by  which  the  famous 
and  ill-fated  Queen  Zenobia  fled  to  her  capital  after  her  irreparable  defeat  liy  the 
Emperor  Aurelian.  From  Homs  they  descended  the  valley  of  the  Orontes.  The 
very  names  we  have  mentioned,  Baalbek,  Damascus  and  Palmyra,  Zenobia  and 
Aurelian,  at  once  conjure  up  scenes  in  nature,  history,  and  religion,  which  no  one 
is  l)etter  qualified  to  dejjict  than  Dr.  Kelman.  Whether  describing  the  weirtl, 
uncanny  sights  of  the  desert,  or  recalling  to  us  the  ancient  glories  of  Zenobia  and 
her  court,  whether  presenting  to  us  lifelike  portraits  of  his  companions  and  of 
those  with  whom  he  came  in  contact,  or  reflecting  on  the  lessons  to  l)e  derived 
from  the  past  and  present  history  of  the  places  he  visited,  whether  reconstructing 
the  comparatively  little  known  history  of  an  obscure  period,  or  gaily  relating  a 
trivial  incident  of  the  journey,  Dr.  Kelman  invariably  compels  the  reader's  atten- 
tion and  maintains  his  well-deserved  reputation  as  an  author.  The  subject- 
matters  with  which  he  has  to  deal  readily  lend  themselves  to  the  ornate  and 
eloquent  style  of  which  he  is  a  past  master.  Permeating  the  book  there  is  a  vein 
of  sober  and  earnest  study,  through  which  the  reader  can  recognise  the  writer's 
kindly  and  generous  sympathy  for  the  people,  jjast  and  jiresent,  which  enables  him 
to  see  the  good  as  well  as  the  evil  in  their  history  and  conditions.  Dr.  Keluian 
has  shown  great  skill  in  varying  and  distributing  the  interest  of  his  book.  At 
one  time  he  describes,  with  the  eye  and  pen  of  an  artist,  the  "daily  magic  of  the 
mirage"  ;  at  another,  the  solemnity  and  desolation  of  a  ruined  temple  ;  at  one  time 
he  relates,  with  the  vivacity  and  skill  of  a  historian,  the  story  of. the  fall  of 
Zenobia,  at  another  he  depicts  for  us  the  extraordinary  scene  of  the  return  of  the 
Holy  (Jamel  and  pilgrims  from  Mecca  ;  at  one  time  he  reflects  on  the  possibility  of 
a  real  amalgamation  between  East  and  West,  at  another  we  have  an  amusing 
thumb-nail  portrait  of  an  Arab  sheikh  or  a  Turkish  official.  It  is  needless  to  say 
he  is  never  dull  or  wearisome,  even  when  going  over  familiar  ground.  The  book 
is  sure  of  the  enthusiastic  welcome  which  it  well  deserves.     A  word  of  special 
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coimnendiition  is  due  to  the  many  coloured  illustrations,  which  arc  ijuite  e(ju;il  to 
any  in  Messrs.  Blacks'  well-known  "Beautiful  Book"  series. 

In  Japan:  Filgrimagcs  to  thi  Shrines  of  Art.  By  Gaston  Migeon.  Translated 
from  the  French  by  Florence  Simmonds.  London  :  William  Heinemann, 
1908.     Price  6s.  net. 

The  Conservator  of  the  Louvre  Museum,  as  we  gather  from  his  introduction  to 
this  book,  had  been  exercised  in  mind  as  to  the  future  of  Art  in  Japan  ;  and  he 
put  to  himself  what  he  very  appropriately  calls  "a  final  and  agitating  question," 
to  which  no  answer  had  as  yet  been  given.  "Will  their  art,"  he  asks,  "  which  had 
felt  the  distant  influences  of  the  West  long  before  recent  events,  reveal  to  ns  a 
beauty  we  divine  without  knowing  it,  in  the  mysterious  shadow  in  which  its  great 
manifestations  have  hitherto  been  veiled  ? "  iSo  he  went  to  Japan,  spent  three 
months  there,  and  this  book  is,  we  presume,  his  attempt  to  answer  his  own 
question.  We  do  not  gather  that  he  is  satisfied  with  his  own  answer,  and,  probably, 
he  would  be  the  first  to  concede,  that  three  months  is  a  somewhat  short  period  in 
which  to  study  the  existing  remains  of  Japanese  art,  which,  originating  in  China, 
certainly  goes  back  to  the  seventh  century  of  our  era  ;  but  we  hasten  to  add,  that 
the  Conservator  made  good  use  of  his  time,  and  his  descriptions  of  the  temples, 
sculpture,  etc.,  at  Tokio,  Nikko,  Karnakura,  Kyoto,  Nara,  and  Horiuji,  although 
perforce  somewhat  monotonous,  are  very  instructive  and  well  worth  the  attention 
of  any  of  our  readers  who  are  interested  in  Japanese  art.  Not  content  apparently 
with  this  sufficiently  exacting  theme,  the  Conservator  in  a  series  of  brief  sketches 
tries  to  give  "  some  reflection  of  the  life  of  the  people  and  to  admire  the  land- 
scapes." The.se  sketches,  written  with  the  enthusiasm  and  sparkle  which  are  dis- 
tinctive of  the  best  school  of  French  writers,  will  most  likely  be  found  more  to  the 
mind  of  the  ordinary  reader,  although  they  can  lay  but  small  claim  to  originality 
or  rather  novelty.  The  book  is  illustrated  with  a  number  of  small  but  good 
])1iotographs. 

A  Wandering  Student  in  the  Far  End.  By  The  Earl  of  Eonaldshav,  M.P. 
2  vols.     Edinburgh  :  William  Blackwood  and  >Son.s,  1908.     Price  21.s-.  net. 

The  eldest  son  of  the  Marquess  of  Zetland  gives  in  these  finely  illustrated 
volumes  a  description  of  his  extensive  journeys  through  China  and  Jajmn.  His 
route  through  China,  as  shown  on  a  map  specially  prepared  by  Mr.  Edward 
Stanford,  began  at  Shanghai,  where  he  says,  "  it  is  estimated  that  Great  Britain 
alone  has  vested  interests  of  the  huge  value  of  £250,000,000,"  and  where  "  to-day 
the  Chinese  lady,  decked  in  her  mo.st  splendid  satins  and  silks,  may  be  .seen 
driving  in  her  smart  victoria  along  Bubbling  Well  Eoad,  while  the  Chinese 
gentleman  bowls  gaily  along  in  his  latest  pattern  motor  car  from  Europe."  From 
Shanghai  he  ".started  on  a  journey  which  was  to  take  him  into  the  very  heart  of 
China,  up  the  .swelling  bo.som  of  the  mighty  Yang-tze,  into  tiie  reces.ses  of  the 
wide-stretching  and  wealthy  province  of  Szech'uan,  across  the  bleak  highlands  of 
Yun-nan,  and  out  finally,  on  the  far  side,  through  the  tropical  swamps  and  jungles 
of  Briti.sh  Burma."  To  placate  the  powers  of  evil  that  infest  the  waters  of  the 
great  river,  before  leaving  Tchang  a  cock  was  decapitated,  and  its  blood  poured 
over  the  bows  of  the  vessel,  winch  was  generally  dragged  up  against  the  cuiTent 
by  fourteen  men,  who  were  invariably  endoAved  with  cheerfulness,  good  humoui-, 
and  a  colossal  superstition.  Sailing  through  the  gorges  and  over  the  rapids  of  tlie 
N'ang-tze,  the  author  reached  the  important  treaty  port  of  Chung-king,  through 
which  pa,sses  the  bulk  of  the  trade  of  Western  C'hina,  and  from  here  he  travelled 


NEW   BOOKS.  KM 

in  a  chair  to  ("Iheugtu,  the  capital  of  the  hirgest  ami  probably  the  richest  province 
in  the  Empire.  Travelling  down  the  Min  river  he  came  to  8ui  Fu,  where  he 
attended  the  first  annual  "  sports  "  of  the  newly  established  Sui  Fu  College.  He 
then  proceeded  on  foot,  attended  by  a  party  of  forty  coolies,  soldiers,  etc.,  and 
accom23lished  a  twenty-six  days'  march  to  Ynnnan  Fu,  a  poor  place,  but  capital  of 
the  province  of  Yunnan,  and  then  on  to  Tali  Fu  and  through  magnihcent  scenery 
to  Teng  Yueh,  after  which  he  marched  into  Burma  and  the  little  town  of  Bhamo, 
and  slept  under  the  Union  Jack,  thus  terminating  an  expedition  in  Avhich  he 
showed  much  enterprise  and  endurance,  and  which  he  charmingly  describes  in  the 
first  volume  of  this  work. 

In  his  second  volume,  after  discussing  some  problems  of  western  China,  he 
narrates  his  visit  to  Japan  in  1906,  and  gives  his  o^jinions  regarding  the  Japanese, 
a  people  in  whom  Europeans  take  the  liveliest  interest.  "It  may  justly  be 
said,"  he  remarks,  "  that  Japan  has  cut  her  way  to  power  with  the  bayonet  and 
the  sword."  Yet  he  found  little  in  Japan  to  suggest  that  it  was  the  home  of  a 
great  military  people.  Its  capital,  Tokyo,  is  the  very  reverse  of  imposing,  and  there 
is  no  display  of  militarism.  He  considers  that  the  Japanese  disregard  for  death, 
added  to  their  superstitious  adoration  of  their  Emperor,  their  patriotism,  and 
their  capacity  of  paying  attention  to  minute  detail  in  military  oi-ganisation,  assured 
their  success  in  war.  Their  navy  is  as  wonderful  a  creation  as  their  army. 
These  are,  however,  but  means  to  an  end,  nauiely  Japan's  desire  to  obtain  com- 
mercial and  industrial  supremacy  in  East  Asia  and  a  dominant  voice  in  the 
destinies  of  the  Eastern  world.  The  city  of  Osaka,  the  pioneer  in  industrial 
enterprise,  which  has  already  a  population  of  a  million  and  adds  70,000  yearly, 
possesses  5000  factories  and  workshops  prodiicing  in  value  ^£10,000,000  annually, 
with  spinning-mills,  iron-works,  sugar  refineries,  etc.  Its  factories  can  occasionally 
undersell  the  British  manufacturer  in  the  London  market.  Cheap  labour  gives 
Japan  nuxch  industrial  power,  and  the  author  found  that  5d.  or  fid.  for  a  day  of 
twelve  hours  Avas  considered  a  fair  Avage  for  women  in  the  spinning-mills,  and  lOd. 
to  Is.  for  men.  We  may  add  that  this  work  shows  its  author  to  be  persistently  in 
search  of  useful  facts,  while  his  agreeable  style,  personal  observations,  and 
reference  to  reliable  statistics  make  it  a  valuable  contribution  to  a  great  subject. 

AFRICA. 

TniiiSf  KairoiKiii^  (.'nrfliKgc,     By  Graham  Petkie,  R.I.     London  :  W.  Heinemanu, 

1908.     PrUr  16^•.  nd. 

The  talented  author  of  this  book  combines  the  gift  of  the  litUrakur  with  the  art 
of  the  painter'.  He  found  in  Tunisia  a  rich  field  for  the  exercise  of  both  arts,  for 
the  interest  and  romance  of  history  are  there  inextricably  blended  with  the  Oriental 
colouring  which  glows  from  every  one  of  the  forty -eight  fine  illustrations  in  this 
beautiful  book.  The  work  commences  with  a  sketch  of  the  Punic  wars  between 
Rome  and  Carthage,  when  the  bravest  deeds  inunortalised  by  historians  were  often 
sullied  by  the  most  horrible  cruelties.  The  ruins  of  Carthage  and  the  relics  of 
its  inhabitants  contained  in  the  Museum  are  still  regarded  with  intense  interest  by 
travellers,  while  "as  stupendous  engineering  feats,  the  great  Roman  aqueducts 
command  universal  attention."  Then  arose  the  Christian  Church  of  Africa  with 
its  famous  Carthaginian  protagonists,  TertuUian,  ("ypriau  and  Augustine,  names 
which  of  themselves  should  make  Carthage  a  sacred  place. 

Mr.  Petrie's  description  of  Tunis  proves  how  thoroughly  he  examined  this 
wonderful  city,  which  has  been  little  infiuenced  as  yet  by  so-called  French 
civilisation.  For  this  reason  Tangier  can  alone  comi)aro  with  it,  for  Algiers  and 
VOL.  X.XA'.  M 


162  SCOTTISH    GEOGRAPHICAL   MAGAZINE. 

Cairo  have  been  modernised  almost  beyond  recognition.  ]\Ir.  Petrie  tells  us 
authoritatively  that  "  1600  years  before  Christ  the  Canaanites  were  driven  out  of 
Palestine  by  Joshua,  and  it  was  the  Canaanitish  people  who,  under  the  Greek 
name  of  Phoenicians,  settled  in  Tunisia  and  eventually  built  the  great  city  of 
Carthage,"  now  in  ruins  a  few  miles  north  of  Tunis.  Be  this  as  it  may,  there  is 
still  a  flourishing  Jewish  colony  in  the  latter  city,  and  the  author  does  not  fail  to 
describe  one  of  the  most  curious  sights  to  be  witnessed  there  on  Fridays — the 
Jewish  women,  wearing  baggy  trousers,  seated  on  the  gravestones  of  the  JeAvs' 
cemetery  bewailmg  the  loss  and  celebrating  the  virtues  of  their  deceased  relatives. 

Th('  Bxploratloii  of  Egypt  and  the  Old  Testament.     By  J.  Garrow  Duncan,  B.D. 
London  :  Oliphant,  Anderson  and  Ferrier,  1908.     Price  5s.  net. 

This  profusely  illustrated  volume  records  the  observations  and  experiences  of 
the  author  during  two  seasons  of  work  in  Egypt,  the  one  in  1894-.5  and  the  other, 
more  recent  in  date,  during  the  winter  of  1905-6,  when  as  Wilson  Arch;fological 
Fellow  he  made  excavations  in  Goshen.  The  main  purpose  of  the  book  is  some- 
what outside  our  range,  but  the  archteological  chapters  are  supplemented  by  others 
giving  an  interesting  account  of  modern  life  in  the  "land  of  Goshen,"'  here 
identified  with  the  region  surrounding  the  existing  vUlage  of  Saft  el  henneh,  which 
apparently  stands  on  the  site  of  the  ancient  city  of  Goshen.  Very  many  of  the 
photographs,  Avhich  are  mostly  the  work  of  the  author,  represent  the  present  in- 
liabitants,  their  dwellings,  their  methods  of  cultivating  the  soil,  and  so  on,  and  as 
these  points  are  also  dwelt  ujion  in  the  text,  the  book  contains  incidentally  much 
geographical  information.  From  the  point  of  view  of  ancient  geography  also  the 
numerous  contrasts  betAveen  the  joresent  inhabitants  of  the  region  and  the  earlier 
ones  are  of  gi-eat  interest. 

AMERICA. 

The  Inner  Life  of  the   United  States.     By  Monsignor  Count  Vay  L)e  Vaya  and 
LusKOD,  Apostolic  Protonotary.     London  :  John  Murray,  1908.     Price  l-2s.  net. 

"  The  people  of  the  L^nited  States  are  to-day  incontestably  the  richest  in  the 
Avorld — are  they  also  the  happiest?"  This  is  the  question  propounded  in  the 
l)reface  of.  this  book,  and  from  the  volume  the  reader  is  left  to  frame  Ids  own 
answer.  There  is  much  to  be  said  on  both  sides — the  hatred  between  kbourer 
and  capitalist  growing  more  intense,  the  daily  outbursts  against  established  order, 
the  inferior  home  training,  the  exclusive  pursuit  of  gain  on  the  one  hand,  and  on 
the  other  the  improvement  in  culture  and  the  higher  plane  of  thought  Avhich  the 
author's  frequent  visits  have  enabled  him  to  note,  the  outstanding  strength  and 
perseverance  of  the  nation,  and  its  responsiveness  to  such  moral  appeals  as  are 
contained  in  the  speeches  of  President  Roosevelt. 

(Jount  Vay  De  Vaya  is  Avell  qualified  to  deal  with  the  problem  of  America. 
Of  Austro-Hungarian  bh-th  and  English  education,  he  has  travelled  widely.  He 
acted  as  Papal  Envoy  at  (,)ueen  Victoria's  Diamond  Jubilee  celebrations  ;  and  he 
has  crossed  the  Atlantic  in  spiritual  charge  of  2400  emigTants  from  his  own 
country.  It  is  the  position  of  such  emigrants  in  the  United  States  which  chiefly 
claims  his  attention  there,  and  his  indignation  at  the  conditions  under  whirli  they 
labour  in  the  Pittsburg  district  finds  vent  in  one  scathing  chapter. 

But  the  book  is  comprehensive — literature,  politics,  i)ersonalities,  connnerce, 
society,  all  are  dealt  with  ;  and  from  the  first-hand  infonnation  which  the  author 
has  been  able  to  obtain,  and  his  own  wide  and  generous  outlook,  the  book  is  well 
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worthy  of  perusal.     It  may  be  noted  that  the  author  writes  throughout  from  an 
English  point  of  view. 

Camp  Fires  on  Desert  and  Lava.    By  William  T.  Hornauav.    London  : 
T.  Werner  Laurie,  1908.     Price  16s.  net. 

Li  this  Magaxive  (vol.  xx.  \).  60.5)  we  gave  some  account  of  the  Desert  Botanica 
Laboratory  of  the  Carnegie  Institution,  near  Tucson,  Arizona,  and  of  the  beautifully 
illustrated  pamphlet  in  which  was  described  the  preliminary  journey  of  inspection 
made  by  Dr.  D.  T.  MacDougal  and  Mr.  F.  V.  Colville  through  the  deserts  of 
North  America  in  search  of  a.  suitable  site  for  this  laboratory.  The  present 
volume  recounts  a  journey  made  by  the  author  in  company  with  Dr.  MacDougal 
and  others  from  Tucson  to  Sonoyta,  Mexico,  with  the  special  object  of  exploring 
the  previously  unknown  Pinacate  Peak.  The  expedition  was  definitely  scientific 
in  aim,  Dr.  MacDougal  being  the  leader,  Mr.  Hornaday  the  zoologist,  while  there 
was  also  a  geographer  and  a  photographer.  The  book  is  superbly  illustrated,  both 
with  coloured  and  uncoloured  plates,  and  as  an  account  of  the  most  interesting 
desert  region  crossed  by  the  party  its  value  can  hardly  be  overestimated.  We 
hope  that  some  means  will  be  found  by  the  publisher  or  author  to  render  the 
plates  generally  accessible,  either  as  lantern  .slides  or  as  wall-pictures,  to  the 
teaching  profession,  for,  taken  as  the  photographs  were  by  men  who  knew  what 
to  look  for,  they  emphasise  the  significant  points  in  a  most  instructive  fashion. 
Further,  the  text  gives  the  botanical  names  in  addition  usually  to  the  Spanish  and 
English  names  of  the  characteristic  plants,  together  with  notes  as  to  their  special 
peculiarities  and  adaptations.  All  these  points  render  the  volume  of  great  value 
to  the  geographer,  to  whom  we  cordially  recommend  it. 

The  incidents  of  the  journey  are  recounted  in  the  fashion  to  which  we,  perhaps 
unjustly,  are  accustomed  to  apply  the  adjective  "American."  Quite  frequently 
the  author  achieves  real  humour,  but  whether  the  result  is  worth  the  continued 
effort  we  must  leave  others  to  judge.  The  notion  also  that  humour  is  neces- 
sarily bound  up  with  exaggeration  has  sometimes  distressing  results.  Thus  though 
we  do  not  believe  that  the  fox-terrier  attached  to  the  expedition  was  "beaten 
almost  to  a  pulp"  on  "about  one  hundred  and  forty"  occasions,  we  confess  to  a 
strong  objection  to  statements  of  this  kind  from  a  professed  lover  of  animals.  As 
sincere  admirers  of  Mr.  Hornaday's  work  we  regret  that  the  style  of  his  book  is 
not  on  a  level  with  its  matter,  which  is  in  every  Avay  excellent. 

AUSTKALASIA. 

The  Fiyians  :  A  Study  of  the  Decay  of  Custom.     By  Basil  Thomson.     London  : 
William  Heinemann,  1908.     Price  10s.  net. 

The  author  of  this  very  interesting  work  has  entitled  it  a  study  of  the  decay  of 
custom.  After  a  careful  perusal  of  it  we  are  inclined  to  think  that  a  better  descrip- 
tion would  be  an  appreciation  of  the  effects  of  Christianity  and  the  Pax  Britannica 
on  the  customs  of  a  savage  race,  viz.,  the  Fijians.  The  author  is  exceptionally  well 
qualified  for  his  task  by  a  residence  of  some  ten  years  among  the  Fijians  in  various 
official  capacities,  and  he  had  also  the  advantage  of  serving  on  a  Commission  in 
1903  to  investigate  the  causes  of  the  decrease  of  the  natives.  His  literary  merits 
are  well  known  to  those  who  have  read  his  other  works.  We  need  not  advert  to 
the  prehistoric  myths  and  legends  or  even  to  the  early  history  of  Fiji.  For  the 
special  purpose  of  this  book  the  two  events,  which  dominate  the  subject-matter,  are 
the  arrival  of  Christianity  and  the  annexation  by  the  British.  The  first  missionaries 
arrived  in   1837,  and  although  they  were  unable  to  get  permission  to  settle  in 
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Mbaw,  the  headquarters  of  the  Fijian  group,  they  were  permitted  to  comnionce  the 
work  of  proselytising  in  several  other  islands.  In  1853,  however,  the  missionaries 
succeeded  in  obtaining  a  footing  in  Mbaw,  and  in  1854  the  savage  chief  Thakombaw 
and  three  hundred  of  his  principal  followers  declared  themselves  Christians.  This 
step,  however,  did  not  contribute  to  peace,  and  twenty  years  afterwards  the  group  of 
islands  was  formally  annexed  by  England.  Thakombaw  died  in  1882,  having  enjoyed 
his  state  pension  only  eight  years.  Thus  we  see  that  the  influence  of  Christianity 
dates  from  only  seventy  years  ago,  and  that  of  British  rule  from  a  little  over  thirty 
years  ago.  But,  as  Mr.  Thomson  shows,  the  changes  that  have  come  over  the 
customs  of  the  islanders  are  very  marked.  Such  barbarous  practices  as  cannibalism, 
war,  the  slaughter  of  prisoners,  the  strangling  of  widows,  polygamy,  have  dis- 
appeai'ed.  The  intricate  marriage  laws  and  customs  of  Fiji  were  carefully  investi- 
gated and  recorded  by  the  Commission  to  which  we  have  already  referred,  and  the 
chapter  on  this  complicated  and  difficult  subject  is  one  of  the  most  interesting  in 
the  book.  Of  course  they  also  have  to  a  great  extent  become  obsolete,  and  with 
them  various  barbarous  customs  connected  Avith  family  life,  child-birth,  etc.  In  a 
similar  way  peculiar  and  intricate  customs  with  regard  to  the  tenure  of  land  have 
been  greatly  modified.  "We  cannot,  however,  follow  Mr.  Thomson  into  the  details 
of  his  interesting  work,  in  which  many  strange  and  intricate  social  and  economic 
problems  are  described  and  discussed  with  impartiality  and  a  thorough  mastery  of 
the  subject,  which  is  the  result  of  careful  and  judicious  study  on  the  spot.  He  is 
by  no  means  satisfied  that  the  changes  have  been  Avise  :  indeed  he  frankly  says 
that  "the  transition  stage  we  now  have  is  undoubtedly  worse  than  what  it  dis- 
placed,'' although  for  this  the  missionaries  are  not  to  be  blamed.  "  For  by  the  time 
they  gained  a  foothold  in  1840,  the  native  civilisation— for  .such  it  is  fair  to  call  it 
— had  been  so  marred  by  the  influence  of  worthless  Europeans  and  the  introduc- 
tion of  firearms  that  the  people  groaned  under  a  system  of  continual  war,  barbarity, 
and  oppression  under  which  no  people  could  increase.  The  ancient  social  system 
was  mutilated  ;  part  of  it  was  already  broken  down."  The  real  economic  difficulty 
seems  to  be  the  apathy  and  indolence  of  the  Fijians,  which  arise  from  "their 
climate,  their  diet,  and  their  commercial  institutions,"  but  we  have  every  hope  that, 
in  course  of  time,  even  this  difficulty  will  be  surmounted.  We  cordially  recom- 
mend to  our  readers  this  thoughtful  study  of  a  very  interesting  subject. 


POLAE. 

Scoff isli  NnfioiKil  Aniarctir  Expedition:  Report  on  the  Scientiji4i  Results  of  flu 
Voyage  of  S.Y. ''Scotia."  Vol.  i v.  Zoology.  Part  i.  Zoological  Log.  By 
David  W.  Wilton,  J.  H.  Harvey  Pirie,  B.Sc,  M.D.,  and  E.  K  Rudmose 
Brown,  B.Sc.  Thirty-three  Plates  and  two  Maps.  Edinburgh  :  The  Scottish 
Oceanographical  Laboratory,  1908.     Price  13s. 

Zoology.     Vol.  V.     Parts  i.  to  xiii.     With  Thirty-six  Plates.     1909.    Pric-  ilis.  Gd. 

The  Zoological  Log,  which  has  a  fine  coloured  frontispiece  by  Mr.  William  Smith, 
sununarises  the  zoological  observations  made  from  day  to  day  on  board  the  Scotia. 
From  our  point  of  view  the  most  interesting  part  is  tl  e  fine  series  of  photographic 
plates  illustr.iting  all  the  various  phases  of  animal  life  in  the  Antarctic.  The 
jilates  devoted  to  the  penguins  and  the  seals  are  especially  attractive.  The  "log" 
contains  a  lai'ge  number  of  facts  in  regard  to  the  life  of  the  animals  observed, 
which  help  to  fill  in  the  picture  of  Antarctic  lands. 

In  addition  to  the  Zoological  Log  we  have  also  received  a  volume  of  the 
Zoological   Results  proper,  containing  a  series  of  papers  on  invertebrates.     Tlii.s 
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volume  is  beautifully  illustrated,  and  the  printing  and  get-up  leave  nothing  to  be 
desired.  We  notice  also  with  approval  that  the  book  is  not  too  heavy  to  be  con- 
veniently handled,  as  is  the  case  with  some  of  the  GhaUenqi'v  Reports.  As  to  the 
contents,  these  naturally  consist  for  the  most  part  of  descriptions  of  new  species 
and  similar  matters,  which  are  of  zoological  rather  than  of  directly  geographical 
interest.  Two  articles  at  least,  however,  treat  incidentally  of  points  of  importance 
in  connection  with  geographical  science. 

The  first  of  these  is  Prof,  Carpenter's  article  on  the  Collembola  or  AVingless 
Insects  collected  by  the  expedition.  These  insects  are  represented  in  the  Scotia, 
collections  by  three  species  (tAvo  being  neAv)  from  the  South  Orkneys.  As  Prof. 
Carpenter  points  out,  the  special  interest  of  the  wingless  insects  is  that  their 
presence  in  two  widely  separated  localities  necessarily  involves  a  former  land 
connection.  This  follows  from  the  fact  that  not  only  are  wings  absent  in  living 
Collembola,  but  there  is  also  sufficient  evidence  to  show  that  these  organs  were  not 
present  in  their  ancestors.  Now  two  of  the  Scotia  Collembola  are  represented  by 
the  same  or  by  allied  forms  in  other  parts  of  the  Antarctic  area,  and  as  the  distri- 
bution of  these  forms  is  being  gradually  worked  out  from  the  material  accumulated 
by  the  different  Antarctic  expeditions,  it  seems  certain  that  it  will  lend  great 
support  to  the  view  that  an  Antarctic  continent  formerly  existed  of  sufficient 
extent  to  connect  together  Africa,  South  America  and  Australia.  The  third  species 
has  strong  affinities  with  northern  forms,  and  it  appears  probable  that  its  ancestors 
reached  the  Antarctic  so  long  ago  as  Secondary  times,  so  that  [as  an  iiihabitant 
of  the  region  it  must  be  much  older  than  the  typical  Antarctic  forms. 

The  other  article  containing  jjoints  of  geographical  interest  is  that  by  Dr. 
Koehler  of  Lyon  on  the  Echinoderms  (except  the  Holothurians)  of  the  expedition. 
In  this  article  Dr.  Koehler  emphasises  the  great  value  of  the  results  of  the  Scotia 
expedition  from  the  point  of  view  of  deep-sea  work.  The  naturalists  of  the  Scotia 
were  the  first  to  do  deep-sea  dredging  in  high  southern  latitudes,  and  the  results 
show  how  much  there  is  still  to  be  done  in  the  working  out  of  the  fauna  of  these 
seas.  This  is  very  pi-ettily  shown  by  two  tables  dealing  with  star-fishes.  Twenty 
species  of  star-fish  were  dredged  from  depths  of  between  1410  and  2645  fathoms, 
and  of  these  seventeen  were  new  to  science.  Of  the  fifteen  species  taken  in  the 
littoral  zone,  on  the  other  hand,  three  only  were  previously  unknown.  The  Brittle- 
stars  give  precisely  similar  results,  sliowing  that  the  very  large  number  of  new 
species  obtained  by  the  Scot  la  naturalists  is  largely  due  to  the  fact  that  they 
di'edged  so  much  in  deep  water. 

Dr.  Koehler  finds  no  signs  of  affinity  between  the  Echinoderms  of  the  Antarctic 
and  those  of  the  Arctic.  He  finds  that  the  Antarctic  Echinoderm  fauna  is  much 
richer  and  less  uniform  than  that  of  the  Arctic.  Further  work  will  probably  result 
in  the  dividing  up  of  the  Antarctic  area  into  a  number  of  regions.  This  want  of 
uniformity  is  in  Dr.  Koehler's  opinion  due  to  the  isolated  condition  of  the  land 
masses  in  the  Antarctic  region,  as  compared  with  the  virtually  continuous  ring  of 
land  which  surrounds  the  Arctic  Sea. 

In  some  of  the  other  articles,  notably  in  that  on  the  Pycnogonids,  by  Mr.  T.  V. 
Hodgson,  some  other  interesting  geographical  points  crop  up,  but  we  have  said 
sufficient  to  indicate  the  wealth  of  the  Scotia,  collections,  and  the  high  value  of  the 
work  bestowed  upon  them  by  the  numerous  specialists  to  whom  they  have  been 
intrusted.  We  ofl"er  our  hearty  congratulations  to  all  concerned  in  the  production 
of  this  handsome  volume. 

In  conclusion,  one  other  point  suggests  itself.  As  we  have  already  noticed 
here,  the  Ecmilf.^  of  the  Bdijica  expedition,  the  Rcmltii  of  the  Discomry  expedition, 
the  Bcxxlfa  of  the  Scotia   expedition,  are  all  steadily  issuing  from  the  Press  in 
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imposing  volumes.  But  all  these  are  specialist  productions,  each  volume  usually 
being  onlj'  completely  comprehensible  to  a  relatively  small  number  of  persons, 
Who  is  going  to  collate  all  these  results,  to  explain  to  tbe  general  public  of 
geographers  what  these  different  expeditions  have  taught  us.  what  still  remains 
to  1)e  done  :' 

GENERAL. 

Practical  Geography.     Part  i.    By  J,  F.  Unstead,  M.A.     Oxford  :  Clarendon 
Press.     1908.     Price  Is.  Qd. 

This  is  tlie  latest  volume  of  the  series  of  Oxford  Geographies  under  the  general 
editorship  of  Dr.  Herbertson,  and  takes  the  form  of  over  four  hundred  exercises 
and  questions  in  map  reading,  map  drawing,  and  the  graphic  representation  of 
meteorological  and  economic  statistics  on  maps  and  in  diagrams.  Many  of  the 
questions,  we  are  glad  to  note,  are  onlj'  to  be  answered  by  observation  in  the 
field.  The  book  is  designed  "as  a  supplement  and  aid  to  the  systematic 
teaching"  of  geography,  and  the  part  now  published  deals  with  Maps  and 
Plans,  the  Home  District,  the  Weather,  and  the  British  Isles.  A  second  part, 
which  is  promised  shortly,  will  treat  of  Weather  Changes  and  Weather  Maps, 
the  World  as  a  Globe,  the  Countries  of  the  World,  and  the  Com- 
parative Growth  of  Britain  and  other  Countries.  The  chapters  on  the  Home 
District  and  the  British  Isles,  and  especially  their  vegetational  and  economic 
features,  contain  many  really  stimulating  questions.  "To  accustom  the  pupils  to 
the  intelligent  use  of  statistics,  especially  those  dealing  with  the  conditions  and 
progress  of  our  own  and  other  countries,'"  is  one  of  the  aims  of  the  book.  Quite 
apirt  from  whether  this  is  geographical  work  suitable  for  children,  which  is  open 
to  question,  the  subject  is  ably  handled.  The  questions  and  exercises  on  local 
geography  should  be  an  excellent  guide  for  school  teachers  in  serious  geographical 
work.  Indeed  throughout  the  book  so  much  guidance  is  given  on  every  point 
under  treatment  that  the  teacher  could  well  escape  any  personal  effort  in  devising 
practical  exercises  and  in  setting  questions.  But  to  an  able  teacher  this  would 
have  no  demoralising  tendency,  while  in  the  case  of  an  indifferent  one  the  pupils 
might  be  the  gainers  at  the  teacher's  expense.  Certainly  in  a  transition  period 
like  the  present,  when  geography  is  being  taught  largely  by  teachers  practically 
unversed  in  the  subject,  such  a  book  as  Mr.  Unstead's  cannot  fail  to  be  of  great 
service.  It  is  more  truly  geographical  than  most  books  on  "practical  geography," 
and  on  those  grounds  alone  deserves  a  cordial  welcome. 

Nautical  Charts.     By  G.  B..  Putnam,  M.S.     New  York :  John  Wiley  and  Sons. 
London  :  Chapman  and  Hall,  1908.     Price  8s.  6rf.  net. 

This  is  a  well-illustrated  and  clearly  written  account  of  cliarts,  with  a  history 
of  their  development,  an  account  of  the  kinds  of  surveys  on  which  modern  charts 
are  based,  descriptions  of  the  methods  of  preparation  and  publication,  and 
chapters  on  the  reading  of  charts  and  on  their  use  in  navigation.  A  short  list  of 
references  is  also  i-ncluded.  The  book,  we  are  told  in  the  preface,  originated  in  a 
lecture  given  by  the  author  at  Columbia  University,  Mr.  Putnam  failing  to  find, 
during  his  preparation  for  this  lecture,  any  one  book  which  included  the  whole 
subject  of  the  origin,  use,  and  construction  of  charts.  The  book  is  written  in 
clear  and,  so  far  as  pos.sible,  non-technical  language,  and  should  appeal  to  a  Avider 
public  than  that  interested  in  charts  for  purely  profe.ssional  purposes.  We 
recommend  it  specially  to  the  notice  of  teachers  who  will  find  some  of  the  illus- 
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t rations  very  useful  as   suggesting  class   exercises  in  map-reading  and  similar 

subjects. 


Erratl-ji.— In  the  review  of  the  Resultafs  dn  Voyage  du  >s'.F.  Belgica  ot  1897- 
1899,  which  appears  in  our  last  issue  (p.  104),  the  sentence  "But  is  it  not 
necessary  as  Scott  does  to  postulate  a  milder  climate  ? "  (line  8  from  bottom) 
should  read  "  But  is  it  necessary  as  Scott  does  to  postulate  a  milder  climate  ? " 
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We  have  received  the  following  new  books  and  reports  :  — 

Hixtorij  of  the  Geological  Societii  of  Glasgoa;  1858-1908,  mtJt  Biogmphiiul 
Notices  of  Prominent  Memherx.  By  Peter  Macnair,  F.R.S.E.,  F.G.S.,  and 
Frederick  Mort,  M.A.,  B.Sc,  F.G.S.,  F.R.S.G.S.,  Honorary  Secretaries.  Demy 
8vo.     Pp.  vi  4- 303.     Glasgow,  1908. 

Bathymetrical  Survey  of  the  Fresh-Water  Lochs  of  Scotland.  Under  the  direc- 
tion of  Sir  John  Murray,  K.C.B.,  F.E.S.,  D.Sc,  etc.,  and  Laurence  Pullah, 
F.R.S.E.  Demy  8vo.  Pp.  viii  +  288.  Royal  Geographical  Society,  London, 
1908. 

Eacial  Probkiiis  in  H angary.  By  "Scotus  Viator."  Demy  8vo.  Pp. 
xxvi  +  .540.     Price  \Qs.  net.     London  :  A.  Constable  and  Co.,  1908. 

Botany  of  the  Faroes  based  upon  Danish  Investigations.  Part  iii.  Pp.  683- 
1070.     Coi^enhagen,  1908.  [Presented  by  Prof.  Dr.  Eug.  Warming. 

Paliiogeographie :  Geologische  Geschichte  der  Meere  und  Fcstlander.  Von  Dr. 
Franz  Koffmat.  Mit  6  Karten.  Pp.  136.  Preis  89  Pfennige.  Leipzig  :  C.  -T. 
Goschen,  1908. 

Die  Geographische  Verteilmig  der  Getreidepreise  in  Indien  von  1861  his  1905. 
Von  Th.  E.  Exgelbkecht.  4to.  Pp.  viii  +  112.  Preis  5  m.  Berlin:  Paul 
Parey,  1908. 

Les  Paysans  de  la  I^ormandie  Oricntale.  Etude  Gcographique.  Un  A'olume  in 
8.     Pjj.  viii  +  550.     Priv  12  fr.     Paris  :  Armand  Colin,  1909. 

The  British  Empire  and  Japan  :  Its  Featiires,  Besources,  Commerce,  Industrie^, 
and  Scenery,  together  u-ith  the  Physical  and  Economic  Conditions  of  the  World, 
A  Modern  Atlas  having  213  Maps  and  272  Illustrations,  numerous  Diagrams,  etc. 
By  W.  BisiKER,  F.R.G.S.  Price  £1,  Is.  London  :  Geographical  Publishinir  Co., 
1909. 

From  Damascus  to  Palmyra.  By  .John  Kelmax,  M.A.,  D.D.  Siiuai'e  deinv 
8vo.     Price  20«.     London  :  A.  and  6.  Black,  1908. 

Ri  miniscences  of  an  Old.  Sportsman  :  A  Gossip  of  Memories  and,  Moods.  By 
Walter  B.  Woodgate,  M.A.  With  24  Illustrations.  Demy  8vo.  Pp.  viii-f499. 
Price  15s.  vet.     London  :  Eveleigh  Nash,  1909. 

Biport  on  the  Scientific  Results  of  the  Voyage  of  S.Y.  "Scotia  '  dnring  tlir  years 
1902,  1903,  and  1904,  under  the  leadership  o/ William  S.  Bruce,  LL.D.,  F.R.S.E. 
Volume  V.  Zoology.  With  36  Plates.  Price  2:is.  6(7.  Edinburgh  :  The  Scotti,>ili 
Oceanographical  Laboratory,  1909. 

The  Story  of  Pisa.  By  Janet  Ross  and  Nelly  Erichsen.  (^Media'val  Towns 
Series.)  CroAvn  8vo.  Pp.  xii  +  407.  Price  S.->.  Gd.  net.  London  :  J.  M.  Dent  and 
Co.,  1909. 
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Behind  the  Veil  in  Persia  and  Ttirlisli  Arabia:  An  Aecouut  of  an  Euglidi- 
aoman's  Eight  Years'  Besidencr  amongst  the  Women  of  the  East.  By  M.  E.  Hume- 
Grikfith.  With  Narratives  of  Experience  in  lx)th  Countries  by  A.  Hume- 
Griffith,  M.D.,  D.P.H.  Demy  8ro.  Pp.  xvi-^336.  Priee  IGs.  net.  London: 
Seeley  and  Co.,  1909. 

A  Briti.4i  ty^cer  in  the  BeiUuins:  The  Aeeon nt  of  a  Jonrntij  throiKjh  JJoini'ifia, 
Montenegro,  Turleg  in  Au-^fria,  Magyarlnnd,  Bosnia  and  Mer^gorina.  By  Major 
Percv  E.  Hesdersox  ("  Selim "),  late  of  the  Indian  Army.  Demy  8vo.  Pp. 
xii-302.     Price  \^s.  net.     London  :  Seeley  and  Co.,  19C>9. 

Indo-Oiine  et  Japan.  Par  M.  et  Mme.  Emile  Jottrand.  Crown  8vo.  Pp. 
:i48.     Pri:(  4  francs.     Paris  :  Plon-Noumt  et  Cie.,  1909. 

Opportunities  in  Canada,  1909.  A  Canetdian  Encyclopedia  of  General  and 
Local  Information.  Editors  :  Ern'est  Heatox,  B.A.,  and  J.  Beverlev  Robis.son. 
Crown  8vo.     Pp.  209.     Toronto  :  Beaton's  Agency,  1!X)9. 

Tltr  British  Empir-  :  Its  Past,  its  Present,  and  its  Future.  Edited  by  A.  F. 
PoLLAND,  M.A.  Demy  8vo.  Pp.  xxxii  +  864.  Price  5.«.  net.  London:  The 
League  of  the  Empire,  1909. 

Thr  Xondi:  TJteir  Language  and  Folk-Lun.  By  A.  C.  Hollls.  With  Intro- 
duction by  Sir  Charles  Eliot.  Demy  8vo.  Pp.  xl-:i2S.  Prire  Ids.  net. 
Oxford  :  Clarendon  Press,  1909. 

TlicCarc  of  Natnral  Monuments,  a>ith  Special  Reference  to  Great  Britain  and 
Gtrnvang.  By  H.  Coxwextz.  Crown  Svo.  Pp.  xii  +  185.  Price  2s.  (yd.  net. 
London  :  Cambridge  Lniversity  Press,  1909. 

Among  the  Wild  Tribes  of  the  Afghan  Front irr:  A  Record  of  Sidon  YearK' 
close  Intercmi.rse  u-itk  the  Natives  of  tin:  Indian  Marches.  By  T.  L.  Pexxell. 
M.D.,  B.Sc.  F.R.C.S.  With  an  Introduction  by  Field-Marshal  Earl  PvOberts, 
V.C,  K.(t.  Demy  Svo.  Pp.  324.  Prir<  l(js.  mi.  London:  Seeley  and  Co.. 
1909. 

Sudan  Almanac,  1909.  Compiled  iu  the  IntfUigence  Dei>artment,  Cairo. 
Price  Is.     London,  1908. 

Report  of  the  State  Eaiih'jnake  Incestigation  Commixulon.  In  two  volumes  and 
Atlas.     Washington,  D.C.,  1!X)8. 

Th'  CopiKr-Mining Industry  and  tin  Di^tribuHon  nf  Copi»r  Ores  in  N,ir  South 
Wales.     By  J.  K  Carsf^  F.G.S.     Second  Edition.     Sydney,  1908. 

Third  Report  of  th'  Wilhome  Research  Laboiatorii<  nt  tlo  (rordon  Mimurial 
Collegr.  By  Axorew  Balfoir,  M.D.,  B.Sc,  F.E.C.P.Edin..  D.P.H.Camb.. 
Director.     Khaiioum,  1909. 

Rerieir  of  Some  of  the  Recent  Adcan<es  in  Tropical  Medicuu.,  Hygieni,  Tropiral 
Veterinary  Science,  being  a  Supplement  to  tlic  Third  Report  of  the  Wdlconn 
R,s>arrli  Lahoratori-''.  By  AxDREw  Balfour,  M.T).,  B.Sc.  etc.,  and  K.  G. 
Archibald,  M.B.,  E.A.M.C.     Khartoum,  1908. 

Sruseeland  nadi  seiner  Gtschichte  unel  seiner  Satur,  souic  der  meitirielh u  nnd 
intdlelduellen  EntuicUung.     Von  M.  F.  Blassxeck.     Pp.  viii -  140.     Bonn,  1908. 

Meteorology  in  Mysore  for  1907.     Bangalore,  1908. 

Raton's  List  of  ScIkjoIs  and  Tutors.  Eleventh  Annual  Ivlition,  1908-1909. 
Crown  Svo.     Pp.  cviii-f- 1119,     Price  \s.  M.    London  :  J.  and  J.  Paton,  1909. 

SflTs  Dictionary  of  the  WorleVs  Press  and  Adceiiisers'  Reference  Bool;  1908. 
By  Hexry  Sell.     Imperial  Svo.     Pp.  684.     Price  is.  del.     London  :  H.  Sell 
'  Rtpod  of  the  Chief  of  the  Wiather  Bureau,  1906-1907.     Wa.shington.  1!>^>8. 

Puljlislursforu'anliug  books  for  recieic  u:ill  greatly  oblieje  by  marking  ih.  price 
in  clear  figure. <=,  esj[Mcially  in  the  case  ef  foreign  lj<x>ks. 
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JOURNEYS  IX  TIBET,  1 906-1 908.^ 

By  Dr.  8vex  Hedin. 

(Jf'ifh  Map  nn<l  Ilhisfrafhm.) 

"NVe  are  accustoiyed  tu  regard  Til)et  a.-s  an  enormous  plateau,  situated 
between  the  two  highest  mountain  systems  on  the  earth's  surface,  the 
Kwen-lun  and  the  Himalaya,  and  we  are  accustomed  to  think  that 
mountains  rise  as  groups  or  islands,  or  as  small,  short  ranges  from 
the  comparatively  level  surface  of  this  plateau.  Only  the  Kwen-lun 
ranges,  the  Arka-tagh,  the  eastern  part  of  the  Koko-shilis,  the  Tang-la, 
and  some  of  the  ranges  situated  between  the  upper  courses  of  the  Indo- 
Chinese  rivers  were  really  drawn  out  on  the  maps  as  uninterrupted 
ranges,  and  the  same  was  of  course  the  case  with  those  parts  of  West 
Til)et  which  have  been  surveyed  hy  the  Survey  of  India,  where  the 
Kara-korum  is  the  most  magnificent  of  all.  But  for  the  rest  of  Til)et, 
the  interior  of  this,  the  most  enormous  protuberance  or  upheaval  of  the 
earth's  crust,  our  maps  have  hitherto  Ijeen  uncertain,  and  in  vain  we 
have  tried  to  find  out  any  kind  of  orographical  order  or  plausible 
systematic  arrangement  of  the  mountains. 

However,  if  one  uses  and  compares  critically  all  the  material  tliat 
has  l)een  brought  home  l)y  the  few  explorers  who  haxe  crossed  the 
interior  of  this  mysterious  country,  it  is  easy  to  see  that  e\en  if 
there  are  gi-eat  distances  Ijctween  the  different  routes,  they  are  sufficient 
for  drawing  some  important  conclusions.  On  my  journey  in  1899- 
1902,  when  I  crossed  Eastern  Til)et  on  three  different  meridional  lines,  I 


1  A  lecture  delivered  before  the  Society  in  Edinburgh  ou  February  16,  1909.  The  accom- 
panying map  has  been  prepared  by  the  Royal  Geographical  Society,  and  incorporates 
Dr.  Hedin's  discoveries. 
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had  ail  excellent  oppoi'tuiiity  of  examining  the  situation  of,  and  the 
east  to  west  direction  of  a  Avhole  series  of  ranges  from  the  country  of 
Lop  in  the  north  to  31-|°  N.  in  the  south,  and  I  marked  them  out  on  a 
general  map.  Farthest  north  we  have  the  Ustun-tagh,  the  boundary 
range  of  the  Kwen-lun  sloping  down  to  the  basin  of  Eastern  Turkestan, 
and  south  of  it  several  other  ranges  belonging  to  the  same  system,  and 
spreading  out  to  the  east  like  the  fingers  of  a  hand  ;  for  instance,  the 
Akato-tagh,  Yilve-chimen,  Piaslik-tagh,  Chimen-tagh,  etc.  Then  follows 
the  highest  range  of  the  Kwen-lun  system  :  the  Arka-tagh.  South  of 
the  Arka-tagh  is  an  enormous  latitudinal  valley,  and  south  of  it  is  the 
range  of  Koko-shili,  or  "the  gi'een  hills,"  so-called  by  the  Tajinoor- 
mongols  of  Tsaidam.  Then  my  three  routes  cross  a  range  which  is  the 
western  continuation  of  the  Mongolian  Dungbure,  and  south  of  it  I 
crossed,  again  three  times,  the  range  which,  further  east,  is  called  Buka- 
mangna,  or  "  the  wild  yak's  head,"  by  the  Mongolian  pilgrims  going  to 
Lhasa.  I  crossed  only  once,  in  a  very  high  double  pass,  the  gigantic 
range  Tang-la,  Avhich  was  made  famous  some  sixty -three  years  ago  by 
Father  Hue's  journey,  and  finally,  south  of  Tang-la,  I  crossed  a  Avhole 
series  of  smaller  ranges  stretching  east  and  west,  the  southernmost  of 
them  being  situated  on  the  southern  shore  of  Selling-tso  and  Naktsang- 
tso,  or  Tso-ngombo, 

jSTow,  I  have  only  mentioned  the  most  important  ranges.  They  are 
separated  from  each  other  by  very  Ijroad  latitudinal  valleys;  but  in 
those  valleys,  which  it  takes  often  three  days  to  cross,  there  are  in- 
numerable small  ranges,  Avhich  it  is  almost  impossible  to  follow,  as  they 
are  generally  interrupted,  and  are  in  some  cases  to  bB  regarded  simply 
as  ramifications  from  the  high  ranges. 

Someljody  may  say  :  You  know  the  orogi-aphical  arrangement  and 
the  parallelism  of  the  ranges  in  tlm  part  of  Tibet,  but  how  do  you  kiioAv 
that  the  same  laws  prevail  to  the  east  and  west  through  the  whole 
country^  I  reply  that  on  my  journey  of  1896  I  went  for  two  months 
straight  east,  with  the  Arka-tagh  on  my  left  and  the  Koko-shili  on  my 
right,  Avithout  crossing  a  single  pass  until  I  turned  north-east,  crossing 
the  Arka-tagh  in  the  Mongolian  pass  of  Yike-tsohandaban.  Further,  we 
have  Well];»y's  and  Malcolm's  journey  of  the  same  year,  1896,  through 
the  whole  of  Northern  Tibet  from  Ladak  to  the  upper  part  of  the 
northern  branch  of  the  Yang-tse-kiang,  the  Napchitai-ulan-muren,  the 
source  of  which  they  discovered.  On  the  whole  of  this  great  journey 
through  Northern  Tibet  they  had  the  Koko-shili  range  on  their  left  and 
the  Dungbure  on  their  right,  and  had  not  to  cross  a  single  pass  worth 
mentioning  until  they  turned  north-east  and  went  over  the  Koko-shili. 
Those  two  routes  are  a  very  important  control  to  the  fact  that  the 
mountain  ranges  of  Ghangtang  stretch  uninterruptedly  west  to  east. 

Between  my  routes  of  1900  we  have  the  route  of  Bonvalot  and 
Prince  Henry  of  Orleans  in  1889,  and  they  crossed  the  same  ranges  as 
I  did,  but  by  other  passes.  To  the  east  the  information  given  by  the 
Lazarist  fathers.  Hue  and  Gabet,  1845,  l)y  General  Prjevalsky  on  his 
famous  journeys  from  1870  to  1885,  and  by  Piockhill's  beautiful  journey 
of   1892,  is  quite  sufficient  to  give  us  the  possibility  of  following  the 
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ranges  far  to  the  east,  the  Koko-shili  being  called  Bayan-khara-ula, 
south  of  the  source  of  Hwang-ho,  the  Dungl)ure  stretching  between  the 
Yang-tse-kiang  and  the  northern  branch  of  the  Mekong,  the  Buka- 
mangna  between  the  two  branches  of  the  Mekong,  and  the  Tang-la 
being  a  watershed  between  the  Mekong  and  the  Salwen. 

As  to  the  country  to  the  west  the  material  existing  seems  also  to 
be  sufficient  for  reliable  conclusions.  Here  we  have  first  Littledale  on 
his  audacious  journey,  1894-5,  and  west  of  him  Dutreuil  de  Ehins  and 
Crrenard,  1893,  their  map  being  one  of  the  best  ever  made  in  Tibet. 
Then  follows  a  great  gap,  the  greatest  unexplored  patch  still  left  in 
Tibet,  and  then  my  route  of  1906,  by  which  I  crossed  the  western 
continuation  of  the  two  ranges  I  knew  before,'  and  which  had  been 
crossed,  as  has  l^een  said,  hy  Littledale  and  de  Rhins.  One  step  further 
west  we  have  Bowers'  clever  journey  of  1891,  and  then  the  several 
routes  of  Deasy,  1898,  and  Rawling,  1903,  both  equally  important  and 
both  giving  us  most  accurate  and  excellent  maps  of  Western  Til^et,  as  I 
have  been  able  to  prove  more  than  once.  Between  their  many  routes 
up  and  down  is  my  last  journey  of  1908,  when  I,  so  far  as  Lem- 
chung-tso,  had  very  little  to  add  to  their  thorough  exploration,  and 
when  I  crossed,  for  the  sixth  time,  this  enormous  range,  the  western 
continuation  of  the  Tang-la,  and  nothing  else  than  the  eastern  continua- 
tion of  the  Kara-korum.  As  to  the  westernmost  part  of  the  Kara- 
korum-Tang-la  range,  it  has  of  course  been  crossed  by  many  explorers 
— by  Adolf  Schlagintweit,  who  was,  I  believe,  the  first  European  to 
reach  Eastern  Turkestan  from  India  in  1857,  and  who  was  murdered  in 
Kashgar  ;  hy  Johnson,  the  first  British  explorer  of  Khotan,  1865;  by 
Hay  ward,  murdered  on  his  way  ;  by  ShaAv  ;  by  Dalgleish,  murdered  on  the 
Kara-korum  pass ;  by  Younghusband,  several  times,  more  especially  on 
his  famous  journey  over  the  Mus-tagh  pass,  and  by  many,  many  others.  I 
crossed  the  Kara-korum  pass  in  1902,  and  then,  in  1906,  a  pass  situated 
a  little  to  the  east  of  Chang-lung-yogma,  which  had  been  taken  hy  the 
Forsyth  Embassy  to  Yakub  Bek  at  Kashgar  in  1873,  a  piece  of  infor- 
mation which  I  got  from  old  Guftaru,  one  of  my  servants,  who  had 
followed  Forsyth  to  Kashgar  and  seen  the  great  Yakub  Bek  in  all  his 
pomp  and  state.  Lanek-la  is  also  a  Kara-korum  pass,  and  has  l)een 
crossed  by  several  explorers,  all  British. 

When  going  from  India  to  Eastern  Turkestan  one  crosses,  north  of 
the  Kara-korum  range,  two  very  considerable  ranges — the  Suget  range 
in  Suget-davan,  a  continuation  of  the  Koko-shili,  and  the  Sandshu  range 
in  Sandshu-davan,  the  continuation  of  the  Arka-tagh.  The  Dungbure 
and  Buka-mangna  die  away  to  the  west  l^efore  they  have  reached  so 
far.  Far  West,  in  countries  under  British  rule,  it  is  easy  to  study  the 
parallelism  of  the  mountain  ranges  by  the  help  of  the  admirable  maps  of 
the  Survey  of  India.  A  country  with  this  strictly  parallel  arrangement 
of  the  ranges  is  called  in  German  a  "Faltenland,"  and  a  mountain  system 
with  the  same  orographical  architecture  a  "  Faltengebirge,"  and  Ti])et  is 
the  greatest  Faltenland  of  the  earth,  although  Persia  is  also  a  beautiful 
example  of  the  same  structure. 

It  is,  of  course,  impossible  to  give  an  adequate  description  of  the 
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physical  geography  of  such  a  large  couutry  as  Tibet  in  one  or  two  hours, 
for  Tibet  is  four  times  as  big  as  France.  I  will  only  mention  that  be- 
tween the  several  ranges  stretching  through  the  whole  of  Chang-tang, 
there  are  latitudinal  valleys,  and  that  exery  one  of  them  is  divided  into  a 
great  number  of  self-contained  basins,  i.e.  without  outlet  to  the  ocean,  or 
even  to  Eastern  Turkestan  or  Tsaidam.  In  the  bottom  of  almost  every 
such  depression  is  a  salt  lake,  where  the  rock  salt,  carried  down  by 
small  brooks,  has  accumulated  for  thousands  of  years.  As  a  rule,  the 
ground  of  the  latitudinal  valle\'s  is  very  level ;  as  I  said,  Wellby  had 
almost  no  passes  to  cross  on  his  long  journey  through  Tibet,  but  going 
from  north  to  south  I  had  a  lot  of  j^asses  to  wander  over. 

Many  different  agents  are  working  constantly  to  level  out  the  country. 
The  capillary  action  of  frost  forces  the  hardest  rocks  to  burst  and  fall  into 
pieces  ;  the  finer  material,  dust  and  sand,  is  carried  away  by  the  wind  and 
contributes  to  fill  up  some  depression  ;  coarser  material  is  l^rought  down 
by  the  brooks  and  the  rain  water,  and  the  result  is  that  the  ranges  are 
growing  lower  and  lower,  the  depressions  higher  and  higher,  and  the 
relative  altitudes  are  diminishing  in  the  course  of  innumerable  centuries. 
If  one  has  seen  the  Sachu-tsanpo  in  the  rainy  season,  dark  gi'ey  with 
mud  and  silt  brought  down  to  Selling-tso,  or  a  spring  storm  with  the  air 
absolutely  full  of  sand  and  dust,  one  can  easily  realise  the  enormous  work 
carried  out  by  wind  and  water  in  the  transportation  of  solid  material. 
Once  Northern  Tibet  was  no  doul^t  as  accentuated  as  the  Himalaya 
themselves,  but  the  agents  of  denudation,  acting  through  the  ages,  have 
given  the  country  its  present  relief.  Solid  material  has  filled  up  all  the 
deep  valleys  and  depressions,  and  denudation  and  transportation  are  still 
going  on,  so  that  what  we  call  a  plateau  land  is  entirely  a  secondary 
phenomenon.  Here  horizontal  lines  prevail,  specially  in  Central  Tiljet ; 
one  has  to  go  down  to  the  peripheral  country  to  find  vertical  lines 
in  the  landscape.  My  panoramas  will  show  how  ^ery  level  the  land  is 
as  a  whole,  like  the  ocean  as  seen  from  the  deck  of  a  ship,  even  if  the 
waves  are  as  high  as  they  can  possibly  l)e.  The  whole  of  Tibet  is  like 
a  sea,  the  gigantic  waves  of  which,  driven  up  by  northern  or  southern 
winds,  have  been  changed  into  stone  in  the  moment  of  their  worst  fury. 
On  the  ocean  every  ninth  wave  is  said  to  be  higher  than  the  rest — in 
Tibet  the  case  is  the  same ;  after  a  certain  interval  one  comes 
to  a  mountain  wave  much  higher  than  its  neighbours.  It  is  the 
tangential  pressure  in  the  Earth's  crust  that  has  forced  those  ranges  to 
rise,  and  as  the  pressure  has  been  stronger  in  the  west,  the  ranges  are 
here  situated  much  closer  to  each  other  than  in  the  east.  They  diverge 
from  the  enormous  mountain  knot  of  the  Pamirs,  and  the  distance 
between  them  becomes  greater  and  greater  to  the  east. 

Time  does  not  allow  me  now  to  enter  upon  the  interesting  question 
of  a  probable  Ice-Age  in  Tibet,  the  curious  distribution  of  the  lakes, 
most  of  them  being  situated  near  the  highest  mountains,  nor  can  I  give 
now  an  account  of  the  general  meteorological  and  climatological  relations 
— as  I  know  them — the  prevailing  west  and  south-west  wind  being  the 
most  conspicuous  and  characteristic  element.  I  will  only  say  that,  so 
far  as  my  experience  goes,  it  rains  more  in  the  east  than  in  the  west, 
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but  snows  more  in  the  west  than  in  the  east, — that  is  to  say,  Eastern 


Tibet  gets  most  of  its  precipitation  in  summer,  Western  Tibet  in  winter. 
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The  fiuctuatioii  of  the  water  stored  in  kke.s  and  rivers  depends  of  course 
upon  the  precipitation,  and  as  this  is  diminishing  all  the  lakes  are  slowly 
drying  up,  although  this  ma}'  be  only  a  periodical  phenomenon.  The 
abundance  of  grass  depends  also  upon  the  rain,  and  as  the  prosperity  of 
the  flocks  depends  upon  the  grass,  and  the  existence  of  the  nomads,  nay, 
the  whole  country,  depends  upon  the  flocks,  every  one  longs  for  rain, 
especially  in  Julv  and  August,  which  is  the  rainy  season. 

It  would  be  of  great  interest  to  draw  out  on  a  map  the  boundaries  of 
all  the  self-contained  l)asins  we  knoAv — they  form  a  very  curious  mosaic 
on  the  plateau  land,  and  their  exterior  boundary  is  the  chief  watershed 
of  Tibet,  from  Avhich  the  greatest  ri^^'ers  of  Asia,  except  the  Siberian  and 
Aral  rivers,  begin.  As  to  the  heights,  the  data  we  possess  are  now  so 
numerous,  that  it  will  not  be  difficult  to  make  a  general  hypsometric 
map  with  the  regions  of  difterent  height  in  different  shades  of  brovrn. 
The  map  illustrating  this  lecture  gives  only  a  vague  idea  of  the  general 
orographical  Ijuilding.  From  1200  different  places  on  this  journey  I 
have  taken  specimens  of  rock  with  dip  and  strike — from  them  a  general 
geological  map  and  geological  profiles  may  be  drawn  out.  Ever}^  one 
of  those  sciences  would  give  material  enough  for  a  separate  lecture, 
and  there  is  still  enough  to  do  in  Tibet  for  the  explorers  of  the  future, 
even  if  the  time  of  the  great  important  geographical  discoveries 
is  gone. 

But  now  to  my  journey  !  I  left  Leh  on  August  12,  1906,  with  the 
strongest  caravan  I  ha'^'e  ever  had  :  twenty-five  men  Ladakis,  and  ninety- 
seven  ponies  and  mules,  and  thirty  ponies  hired  for  the  first  month.  Of 
the  animals  only  six  came  through.  Dr.  Arthur  Xeve  had  recommended 
to  me  a  young  ba])oo  Kol)ert,  who  proved  to  l)e  of  great  help  in  taking 
scientific  observations  and  was  a  favourite  alike  with  Ladakis,  Tibetans 
and  myself.  My  old  friend.  Sir  Francis  Younghusband,  had  been  kind 
enough  to  provide  me  with  the  very  best  cara^an-bashi  that  could  be  got, 
Mohamed  Isa,  who  had  been  with  Younghusband  to  Mus-tagh  and  Lhasa, 
and  was  Eyder's  and  liawling's  caravan  leader ;  he  was  at  the  side  of  de 
Rhins  when  he  was  murdered  in  Eastern  Tibet,  1894,  and  he  had  had 
thirty  years'  experience  of  Asiatic  tra\'el.  I  shall  never  forget  the 
great  kindness  with  which  H.H.  The  Maharaja  of  Kashmir,  his  private 
secretary,  Daya  Kishen  Kaul,  and,  in  Leh,  Captain  Patterson,  helped  me 
in  every  possible  Avay  to  get  together  a  really  first-class  caravan. 

\Ve  went  noi^th-east  over  Marsimik-la,  crossed  the  Kara-korum  east  of 
Chang-lun g-y ogma,  crossed  the  Ling-shi-tang  and  the  Aksai-chin,  crossed 
Deasy's,  Eawling'.s,  and  AVelll>y's  routes,  kept  east  and  east-north-east, 
and  turned  south-east  between  the  routes  of  Bower  and  de  Rhins. 
On  the  heights  of  the  Buka-mangna  range  we  lost  nine  mules  in  one 
day,  but  to  the  south  the  country  became  more  and  more  hospitable, 
with  plenty  of  grass  and  water.  After  eighty-three  days'  loneliness  we 
found  the  first  nomads,  and  then  we  passed  l)lack  tents  almost  e^'ery 
day,  and  could  huy  yaks  to  replace  our  dead  animals.  We  left  the  lake 
which  de  Rhins  calls  Ammoniac  lake  to  the  east,  continued  straight 
south  to  the  Bog-tsang-tsanpo,  which  I  followed  a  couple  of  days  to  get 
a  connection  with  my  map  of  1901,  turned  again  south-east,  crossing  two 
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considerable  ranges  :  from  one  of  them  just  a  little  hit  of  Danara-vniii-tsn 


could  be  seen  to  the  south.      We  reached  Ngangtse-tso  on  December  28, 
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and  here  appeared  my  old  friend,  Hladje  Tsering,  with  a  small  escort,  to 
stop  me.  The  first  day  he  told  me  I  could  never  proceed  in  this  direction 
— I  had  to  leave  Naktsang  territory  at  once  and  go  north  or  west ;  but  the 
next  day  he  gave  me  permission  to  continue  towards  Shigatse.  I  have 
never  been  able  to  understand  why  Hladje  Tsering  changed  his  mind, 
but  I  have  heard  that  this  cost  him  his  place  and  rank.  Perhaps  it  was 
wrong  of  me  to  expose  him  to  such  a  great  risk,  but  I  believed  he  had 
got  some  secret  order  during  his  stay  in  my  camp,  and  he  probably 
believed  I  had  got  some  secret  permission  to  visit  Shigatse ;  and  then  my 
geographical  morals  are  quite  a  different  thing  to  my  ordinary  morals, 
and  if  I  can  possiljly  make  any  geographical  discoveries— I  go  on.  And 
on  we  went  south-east,  crossing  six  passes.  I  really  do  not  know  why 
I  hurried  on  this  time  much  quicker  than  usual,  without  stopping  any- 
where, and  making  very  long  marches.  It  was  as  if  some  invisible  force 
had  pushed  me  on,  and  even  when  we  reached  Ye-shung,  on  the  northern 
bank  of  the  Tsanpo,  where  several  great  gompas  offered  a  strong  tempta- 
tion for  a  visit,  I  did  not  stop,  but  hurried  on  to  Shigatse,  and  entered 
the  city  late  on  the  evening  of  February  9,  1907.  On  the  11th,  in  the 
morning,  a  lama  and  an  official  from  Devashung  arrived  ;  they  told  me  that 
news  had  reached  Lhasa  from  Hladje  Tsering,  and  they  had  been  sent 
at  once  with  a  small  force  to  Ngangtse-tso  to  stop  me  and  force  me  to 
return.  And  when  they  heard  I  was  gone,  they  hurried  on  in  my  steps 
and  reached  Shigatse  a  day  and  a  half  after  me.  If  I  had  travelled  just 
a  little  slower  I  should  never  have  reached  the  town,  never  seen  Tashi- 
lunpo  and  the  Tashi  Lama. 

The  most  important  geographical  discoveries  on  the  line  from 
Ngangtse-tso  to  Shigatse  were  the  very  high  mountain  systems  we 
crossed  in  Se-la,  and  south  of  it  the  complicated  ri^■er  system  of  My-chu 
which  joins  the  Raga-tsanpo  one  day  above  its  junction  with  the  Tsanpo, 
and  is  one  of  the  greatest  northern  tributaries  of  the  Upper  Brahmaputra. 
When  I  stood  on  Se-la,  and  in  a  biting  January  gale  made  a  sketch 
panorama  of  the  whole  horizon,  and  later  on,  after  having  crossed  this 
complicated  world  of  enormous  mountains  and  this  labyrinth  of  deep  wild 
valleys,  I  understood  that  this  range  could  not  possibly  be  anything  else 
but  the  western  continuation  of  the  mighty  range  Avhich  is  situated  on 
the  southern  shore  of  Nam-tso  or  Tengri-nor,  the  highest  known  summit 
of  which  is  Nien-chen-tang-la.  So  when  I  wrote  to  Captain  O'Connoi-  I 
proposed  to  call  the  Avhole  range  Nien-chen-tang-la. 

The  eastern  part  of  this  range  has  for  several  years  been  fairly  well 
known.  It  was  known  to  be  a  Avatershed  between  the  Salwen  and 
Brahmaputra.  The  famous  pundit,  A.K.,  crossed  it  in  1881,  probal)ly  at 
Nub-kong-la.  Father  Hue  and  Father  Gabet  crossed  it  in  1845  at 
Shang-shung  la,  the  route  also  taken  by  A.K.,  which  for  centuries 
has  been  crossed  by  innumeraljle  Mongolian  pilgrims  with  the  same 
feelings  of  exaltation  as  the  Mohammedan  pilgi'ims  passing  Mount  Arafat 
on  their  way  to  Mecca. 

Further,  one  step  westward  Ave  have  the  pass  Dam-largen-la  crossed 
by  the  admirable  and  noble  pundit,  Nain  Singh,  in  1874,  and  just  west 
of  Nien-chen-tang-la  there   is   Guring-la,   crossed   by   Littledale    on    his 
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memorable  journey,  1894-95,  when  he  was  forced  to  return  the  same 
way.  Guring-la  and  Dam-largen-la  are  important  from  a  religious  point 
of  view.  Many  pilgrims  every  year  wander  round  Nam-tso,  and  some 
of  them  include  Nien-ch en-tang-la  in  the  circuit,  thereby  walking  over 
the  two  passes.  Several  gompas  are  situated  on  the  shore  of  this  the 
greatest  lake  of  Tibet.  Three  wanderings  round  the  lake  forgive  the 
pilgrim  all  his  sins  and  make  him  sure  of  a  happier  existence  when  he 
is  once  more  re-born. 

Then  follow  Tsebo-la  and  Shugu-la,  of  which  I  have  only  verbal 
information,  and  finally  the  last  hitherto  known  pass  to  the  west, 
Kalamba-la,  crossed  by  Nain  Singh  in  1872.  This  is  what  was  known 
of  the  geographical  and  orographical  situation  of  this  range,  before  I 
crossed  Se-la  and  could  thus  dr-aw  out  the  range  some  1 00  miles  further 
to  the  west.  I  already  suspected  then  that  this  range  continued  far,  far 
to  the  west-north-west,  and  Major  O'Connor  told  me  in  a  letter  from 
Gyantse  that  he  had  long  suspected  the  same  thing,  partly  from  the 
reports  of  pundits  and  partly  from  verbal  information  he  had  got  in 
Tibet,  and  he  proved  to  be  perfectly  right. 

But  what  did  we  reaWy  know']  Nothing,  or  next  to  nothing!  Did 
the  geographical  literature  of  any  time  or  any  country  contain  a  word 
about  this  range  except  some  meagre  hypotheses  1  No,  nothing  !  Nain 
Singh  had  followed  the  Brahmaputra  valley  up  in  1865,  and  so  did  Eyder 
and  Eawling,  Wood  and  Bailey,  on  their  beautiful  journey  to  Gartok, 
which  has  given  to  geographical  science  the  very  best  and  most  accurate 
map  that  ever  has  been  made  in  Tiljct.  But  from  their  route  in  the 
Tsanpo  ■s-alley  the  head  range  cannot  be  seen  from  a  single  point,  as  I 
found  afterwards  by  my  own  experience.  One  sees  several  gangris,  or 
mountains,  with  eternal  snow  and  ice,  but  one  does  not  see  the  head 
range,  or  rather  watershed,  itself,  and  one  has  not  the  slightest  idea  of 
the  very  complicated  architecture  further  north.  Verbal  information  will 
lead  to  nothing,  as  I  found.  I  asked  people,  especially  merchants,  who 
had  been  up  to  the  north  for  years  every  year,  and  got  them  to  tell 
where  they  camped,  where  they  went  over  passes,  where  lakes  and  rivers 
were  situated ;  but  when  I  tried  to  get  out  some  certain  conclusion  the 
result  proved  to  be  a  hopeless  confusion.  I  do  not  know  what  Major 
Eyder  believed  to  be  the  condition  of  the  country  to  the  north  ;  probably 
he  believed  it  was  a  high  plateau-land,  the  highest  ridge  or  range  of 
which  was  situated  about  31°  N.  lat.,  where  the  Chachu  and  Charta- 
tsanpo  had  their  sources,  and  the  southern  boundary  of  this  plateau-land 
he  prol)ably  thought  was  formed  by  a  border  range,  several  peaks  of 
which  he  measured,  and  which  he  regarded  as  Ijroken  through  in  trans- 
verse valleys  by  the  two  considerable  rivers  mentioned  above.  I 
believed,  as  I  have  explained  in  the  fourth  volume  of  my  last  scientific 
work,  that  it  was  a  highland  with  two  ranges  parallel  with  the  Tsanpo, 
and  I  had  arrived  at  this  conclusion  from  Nain  Singh's  lakes,  those 
which  he  had  heard  of  but  not  seen  ;  but  it  all  proved  to  be  perfectly 
wrong.  How  little  we  really  knew  of  the  country — "  the  Dokthol 
Province,"  a  name  absolutely  unknown  to  the  natives — is  shown  also 
by  a  letter  I  got  from  Captain  Eawling,  in  which  he  expresses  the  theory 
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that  the  great  northern  triliutaries  of  the  Tsanjw  come  from  the  Central 
Lakes,  discovered  by  Xain  Singh,  and  exactly  the  same  theory  is  found 
in  Sir  Thomas  Holdich's  excellent  book,  Tibet  the  Mysteriou.%  which 
was  published  after  Ryder's  and  Kawling's  exjsedition. 

So  that  all  who  had  paid  special  attention  to  this  problem  knew 
absolutely  nothing  of  the  country,  and  we  lost  ourselves  in  hypotheses  of 
Aery  little  value,  as  they  had  no  real  foundation. 

But  first  let  us  leave  Shigatse  !  I  stayed  one  and  a  half  months 
there,  or  rather  in  Tashi-lunpo,  where  I  spent  the  whole  day.  The 
Tashi-lama,  or  Panchen  Rinpoche  (Banchin  Bogdo,  as  he  is  called  by  the 
Mongolians),  is  one  of  the  most  remarkable  and  fascinating  men  I  have 
met  in  my  life,  and  I  shall  never  forget  the  great  hospitality  and  kind- 
ness he  showed  me  so  long  as  I  was  his  guest.  I  arrived  just  at  the  time 
of  the  Losar,  or  Xew  Year's  festivals,  and  was  iuA^ited  to  every  day's  pla}'. 
HoAv  xevy  wonderful  and  picturesque  it  all  was  1  The  Losar  hymns  of 
Tashi-lunpo  made  a  deeper  impression  upon  me  than  ca'cu  the  Church 
music  in  Kasansky  Sobor  in  Petersburg,  or  Uspensky  Sobor  in  Moscow. 
They  are  full  of  faith  and  longing,  of  mysticism  and  harmony,  and  they 
lead  the  listener  away  to  the  land  of  dreams  and  hope.  To  begin  with, 
thej'  go  in  crescendo  and  then  in  dimimmido  as  far,  far  away  as  if  the 
singers  Avere  already  at  the  gates  of  Nirvana. 

During  my  stay  in  Shigatse  I  made  acquaintance  with  another  man, 
Captain  O'Connor,  whom  I  shall  never  forget,  although  I  never  met  him 
personally  ;  but  we  had  a  xery  lively  correspondence,  and  he  gave  me 
any  amount  of  valuable  information  and  advice.  The  Chinese  High 
Commissioner,  Thang  Darin,  and  the  Amban  of  Lhasa,  Lien  Darin, 
were  extremely  polite  and  kind  in  their  letters  to  me  ;  they  probably 
wished  me  to  go  to  Gyantse,  as  it  would  be  easier  to  get  me  down  to 
Lidia  from  there.  But  I  did  not  go  to  Gyantse  at  all.  The  Tibetan 
authorities  of  Lhasa  seemed  not  to  know  at  all  what  to  do  with  me. 
They  have  hardly  made  acquaintance  with  anybody  who  has  been  so 
difficult  to  get  rid  of — except  Younghusband,  of  course.  One  day  in 
Shigatse  I  got  three  big  boxes  from  Major  O'Connor.  They  contained  a 
whole  library  of  Itooks  and  all  sorts  of  most  delicious  tins,  cakes,  biscuits, 
wine,  liqueurs,  and  champagne.  Imagine  me  drinking  champagne  quite 
alone  in  my  tent  in  Tibet !  Every  day  in  Shigatse  I  proposed  O'Connor's 
health  at  my  lonely  dinner. 

As  to  the  ambassadors  from  Lhasa,  who  had  to  deal  with  me  as  to 
my  return  route,  I  would  not  tell  them  openly  that  my  wish  was  to  take 
some  northern  road  where  I  could  study  the  great  range  of  Nien-chen- 
tang-la  further  to  the  west.  I  thought  they  would  be  suspicious,  and 
stop  me  altogether.  But  I  managed  to  get  permission  to  take  the  Eaga- 
tsanpo  road,  and  from  there  the  escort  took  me  up  over  the  head  range 
again,  which  I  crossed  in  the  pass  Chang-la-Pod-la,  and  thus  I  got  some 
50  miles  more  of  the  western  continuation  of  the  range. 

Now  it  was  my  intention  to  go  to  Dangra-yum-tso,  discovered  by 
Nain  Singh,  and  by  help  of  some  rupees  the  escort  agreed  to  take  me 
down  there.  As  I  have  said,  my  geographical  morals  are  curious,  but 
well — they  give   me   their  lakes  and   mountains,  and   I  give   them  my 
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rupees,  and  both  parties  are  extremely  pleased  and  satisfied  with  each 
other ;  but  for  them,  of  course,  it  is  a  risk.  This  time,  when  we  were 
two  short  marches  from  the  lake,  and  it  could  be  seen  in  the  north  as  a 
thin  blue  line,  I  was  stopped  hy  a  force  from  Shansaclsong  and  forced  to 
go  down  to  Raga-tasam.  But  I  had  fixed  the  situation  of  Targo-gangri, 
Targo-tsanpo,  and  Sershik-gompa,  all  three  heard  of  but  not  visited  by 
Nain  Singh.  And  I  had  discovered  Shuru-tso,  a  rather  Ijig  lake  just  at 
the  northern  Ijase  of  the  head  i^ange.  And  now  I  crossed  this  range 
again  in  Angden-la,  continuing  it  some  60  miles  further  west.  In  Raga- 
tasam  I  touched  Ryder's  and  Rawling's  route  for  the  first  time  since 
Shigatse. 

Dangra-yum-tso  is  much  too  Ijig  on  Nain  Singh's  map,  and  his  Mun- 
tso,  two  small  lakes,  are  situated  not  south  but  west  of  southern  Dangra- 
yum-tso.  Both  Targo-gangri,  one  of  the  most  magnificent  snow 
mountains  with  glaciers  I  have  seen  in  Tiljet,  and  Dangra-yum-tso  (or 
Dangra,  as  it  is  usually  called)  are  holy  ;  it  is  exactly  the  same  com- 
bination as  Manasarowar  and  Kailas  in  the  west,  and  Nam-tso  and  Nien- 
chen-tang-la  in  the  east.  It  takes  the  pilgrim  five  days  to  go  round  the 
lake  ;  the  water  is  slightly  salt,  l)ut  they  drink  it  nevertheless,  as  it  is 
holy,  and  a  nian  or  a  pony  who  has  drunk  of  it  will  jje  safe  for  ever  from 
wolves  and  robbers  and  sickness.  At  the  eastern  foot  of  Targo-gangri, 
one  day  south  of  the  lake,  is  Sershik-gompa,  a  comparatively  rich  temple- 
monastery.  The  lamas  belong  to  the  Pembo  sect.  I  do  not  know 
exactly  the  difterence  l>etween  the  Pembos  and  the  orthodox,  but  when 
the  orthodox  say,  "  On  mane  padme  hum,"  the  Pem])os  say,  "  On  mate 
moti  sale  do,'  and  they  hate  each  other  heartily.  As  the  Greek  Catholics 
made  the  sign  of  the  cross  from  right  to  left,  whereas  the  Roman 
Catholics  do  it  from  left  to  right,  so  the  Pembos  have  the  curious 
peculiarity  of  turning  their  prayer-wheels  the  wrong  way,  and  l^oth,  of 
course,  believe  the  other  will  l>urn  in  eternal  fire,  or,  at  any  rate,  be 
re-born  in  a  very  poor  and  miseral)le  form  of  existence. 

From  Raga  we  went  to  Saka-dsong,  leading  the  beautiful  snow-massif 
of  Chomo-uchong,  or  "The  High  Nun,"  to  our  left.  In  Saka  Mohammed 
Isa  died,  and  was  buried  strictly  after  the  Mohammedan  ritual.  A  year 
later  some  Tibetans  told  me  that  ghosts  wandered  round  the  grave  every 
night,  and  from  the  interior  of  the  gra"S'e  came  mysterious  sounds  and 
sighs,  so  that  nobody  dared  to  come  near  it. 

Several  times  I  tried  to  get  permission  to  go  north  to  see  more  of 
the  great  range  and  the  coiuitry  north  of  Tsanjjo,  but  always  in  vain  ; 
once  we  tried  to  slip  over,  but  were  stopped  by  Bongba  men.  I  wrote 
to  Lien  Darin  and  Thang  Darin  hy  special  mail-runners.  Lien  replied, 
certainly  I  could  take  a  northern  road  if  I  liked ;  Init  I  got  his  letter 
three  months  too  late.  Thang  said  he  could  under  no  conditions  let  me 
go  to  the  north-west,  "as  both  people  and  country  are  wild  there."  I 
wonder  how  he  knew  that !  It  was  really  hard  to  go  further  and 
further  west,  and  to  leave  more  and  more  of  the  great  unknown  country 
to  my  right,  because  this  patch  north  of  the  upper  Brahmaputra  was  the 
greatest  white  patch  in  Asia,  with  only  one  exception,  a  part  of  the 
Arabian  desert. 
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The  Gova  of  Tradum,  a  great  .scouiidrel,  Imt  one  of  my  1»est  friends 


111  Tibet,  let  me  go  south  over  the  Tii>etun  frontier  and  down  into  Nepa'. 
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The  Himalayan  watershed  pass  one  crosses  here  ^  is  only  about  300  feet 
above  the  Tsanpo,  and  it  should  be  an  easy  matter  for  modern  engineer- 
ing to  dig  a  channel  and  force  the  upper  Brahmaputra  to  become  a 
tributary  to  the  Ganges,  although  I  really  do  not  know  if  northern  India 
would  become  happier  for  that — and  the  Tiljetans  would  certainly  be 
Aery  angry. 

The  next  problem  that  interested  me  specially  was  to  find  the  source 
of  the  Brahmaputra,  but  as  I  have  descril)ed  in  a  short  note  how  this  trip 
was  successfully  carried  out,  I  will  not  take  up  time  with  it  now. 
It  was  a  proud  feeling-  to  stand  at  the  three-headed  source  of  the 
magnificent  river  that  goes  out  in  the  ocean  near  Calcutta,  Brahma's  son, 
famous  from  the  ancient  history  of  India.  But  perhaps  it  was  still  more 
wonderful,  some  time  later,  to  camp  over  night  at  the  little  rock  from 
which  the  Indus  comes  out  as  an  alxuidant  spring,  growing  bigger  and 
l^igger  by  and  by  on  its  adventurous  way  down  through  the  mountains, 
singing  its  eternal  songs  between  the  rocks,  the  same  melodies  as  in  the 
Macedonian's  time.  I  had  a  feeling  as  if  the  fate  of  my  own  life  got  in 
some  little  way  connected  with  his,  through  this  river,  although  2200 
years  lay  between  us  and  miis  winparaison,  of  course. 

But  all  this,  as  well  as  the  interesting  question  of  the  watershed 
between  the  Brahmaputra  and  the  Sutlej,  and  how  the  Sutlej  still, 
although  underground,  comes  from  Manasarovar  and  Rakas-tal ;  further, 
my  ad\enturous  navigation  for  days  and  nights  over  those  two  lakes,  my 
pilgrimage  round  the  holy  mount  of  Kailas  or  Kang  Rinpoche,  and  my 
journey  up  to  Yumba-matsen  and  down  to  G-artok — all  this  has  to  lie 
left  to  my  next  l>ook. 

The  two  passes  Lachen-la  and  Jukti-la,  which  I  crossed  on  this  trip, 
are  situated  in  the  very  considerable  range  which  stretches  north-west 
to  south-east,  one  day  north  of  Mount  Kailas,  and  which  I  was  almost 
sure  was  the  same  range  I  had  crossed  in  Se-la,  Chang-la-Pod-la  and 
Angden-la.  Between  Jukti-la  and  Lachen-la  are  Dopchen-la  and  Hle-la, 
and  west  of  Jukti-la  several  easy  passes — for  instance,  Pema-la.  In 
Chang-la  it  has  been  crossed  bv  innumerable  explorers  and  hunters. 
The  Indus  follows  the  south-west  foot  of  the  range  the  whole  way  to 
Gilgit,  and  the  range  goes  through  Ladak,  Baltistan,  and  Chitral,  and 
seems  to  be  in  very  near  relationship  with  the  Hindu-Kush,  thus  going 
through  Afghanistan  also.  But  here  was  the  weak  point :  it  had  ncA'er 
been  proved  that  this  western  range  was  uninterruptedly  one  and  the 
same  as  the  eastern  one  south  of  Tengri-nor,  and  when  I  had  come  so 
far,  I  would  give  my  life  to  solve  this  interesting  prol)lem,  which  could 
certainly  be  called  the  most  important  and  magnificent  geographical 
prol)lem  still  left  to  be  solved  in  Asia.  But  when  I  reached  Gartok  I 
was  far  from  the  definite  solution.  Between  Angden-la  and  Lachen-la 
I  had  left  a  gap  some  300  miles  long,  and  of  this  gap  I  knew  nothing, 
although  Nain  Sing  and  I  were  the  only  explorers  who  had  gone  round 
it.  Only  step  by  step  should  I  l>e  al)le  to  understand  and  to  ijenetrate 
into  the  very  soul  of  this  gigantic  M'orld  of  mountains.     It  takes  time — 

1  Kore-La. 
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of  course  it  must  take  time  to  digest  such  an  enormous  lot  of  stone  as 
this  mountain  system.  It  can  be  done  only  successively  and  with  an 
aiigel's  patience.  Every  new  pass  over  the  head  range  would  make  the 
complicated  orography  clearer  and  open  new  perspectives. 

Well,  Avhen  I  arrived  in  Gartok  I  was  sure  I  could  not  leave  Tibet 
without  having  crossed  the  unknown  country  at  least  once.  If  I  suc- 
ceeded in  this,  it  was  my  plan  to  reach  India  rid  Nepal. 

And  so  we  began  to  try  and  demoralise  the  younger  Garpun  (the 
other  was  sick)  in  the  most  horrible  way.  The  great  Ladaki  merchant, 
Clulam  Razoul,  to  whom  the  Garpun  is  in  debt  for  big  sums,  tried  all 
possible  ways  to  get  permission  for  me  to  go  eastwards  into  the  unknown. 
He  said  that  when  our  animals  died  we  had  been  obliged  to  bury  some 
precious  boxes  somewhere  to  the  east,  and  had  to  go  and  fetch  them 
now,  which  was,  of  course,  a  formidaljle  lie,  as  we  had  not  lost  so  much 
as  a  box  of  matches  ;  but  the  Garpun  replied  that  he  did  not  care  a  Ijit 
for  my  lost  boxes,  and  that  it  was  more  important  for  him  not  to  lose 
his  own  head,  which  he  was  sure  to  do  if  he  let  me  go  into  the  forbidden 
country.  Then  Gulam  Razoul  told  him  I  should  give  him  two  thousand 
rupees  if  he  let  me  go,  but  he  answered  dramatically  :  "  If  this  house 
were  of  solid  gold,  and  he  gave  it  to  me,  I  should  not  take  it ;  if  he  tries 
to  slip  over  to  the  east  without  permission,  I  will  send  armed  men  to 
catch  him."  80  he  was  too  strong  for  us,  and  I  had  to  think  over  a 
quite  different  scheme. 

I  decided  to  go  round  again  and  to  enter  the  Chang-tang  from  the 
north,  and  cross  the  whole  of  Tibet  diagonally  once  more.  I  knew  it 
was  a  matter  of  half  a  year  to  reach  regions  which  were  only  one  month 
from  Gartok,  and  this  half  year  was  the  winter.  But  now,  of  course, 
the  Garpun  was  suspicious,  so  much  the  more  as  he  saw  me  buy  twenty- 
one  Tibetan  mules  from  Gulam  Kazoul. 

From  Gartok  we  sent  couriers  to  Gulam  liazoul's  father  in  Leh,  old 
Haji  Naser  Shah,  to  arrange  quite  a  new  complete  caravan  for  me.  He 
was  even  to  provide  me  with  new  men  ;  not  a  single  man  of  the  first  set 
was  to  follow  me,  as  they  might  have  been  recognised  later  on.  When 
I  reached  Durguk,  November  30,  1907,  the  new  caravan  had  arrived  the 
very  same  day,  and  eveiything  was  ready. 

Already  in  Gartok  I  had  told  everybody  that  I  was  going  to  Khotan 
and  Peking.  Even  Haji  Naser  Shah  and  the  new  eleven  men  believed 
this  was  the  plan.  I  went  so  far  as  to  send  a  telegram  to  Reuter  about 
Khotan.  It  was  quite  necessary  that  no1)ody  should  suspect  anything 
else,  because  Rudok-dsong  has  spies  in  Ladak,  specially  one  in  Durguk, 
and  if  he  had  obtained  the  slightest  suspicion  about  my  real  plan,  we 
should  have  been  stopped  somewhere  north  of  Rudok.  My  new  caravan- 
bashi,  Abdul  Kerim^  was  a  perfectly  honest  man,  but  the  greatest  ass  I 
have  ever  met.  I  ordered  him  to  take  corn  for  the  animals  for  three 
months,  but  as  he  was  sure  we  were  going  to  Khotan  he  took  only  corn 
for  twenty-one  days.  For  the  men,  fortunately,  he  took  five  months' 
provisions  as  ordered.  I  had  one  little  tent,  the  men  two  bigger.  My 
luggage  was  minimal,  three  boxes  only — amongst  their  contents  there 
were  two  complete  Ladaki  dresses,  as  it  was  my  intention  to  travel  in 
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disguise  as  a  Ladaki  merchant  as  soon  as  we  came  across  natives.  Only 
three  ponies,  two  mules  and  one  dog  were  veterans  from  the  first 
journey.  Perhaps  somebody  would  recognise  them  I  But  they  were 
all  long  dead  before  we  met  the  first  Tibetans.  All  the  rest,  men  and 
forty  animals,  were  new. 

We  left  Durguk  on  December  4,  and  it  was  a  hard  journey  that 
began  now,  the  hardest  I  haA'e  ever  made.  We  penetrated  deepei- 
and  deeper  into  the  heart  of  Asia,  l)ut  also  into  the  heart  of  a  new 
winter,  and  a  winter  on  those  enormous  altitudes  !  At  Sheyok  we 
engaged  another  man,  who  had '  to  look  after  our  twenty -six  sheep  ;  and 
as  he  was  a  new  addition  to  the  caravan  we  became  thirteen — but  we 
were  not  superstitious. 

AVe  met  several  caravans  from  Yarkand.  One  of  them  was  a  perfect 
wreck,  and  had  lost  fifty-two  ponies  on  the  road.  In  one  caravan  I  met 
my  old  servant,  Mollah  Shah,  who  was  also  Avith  Littledale,  and  he  had 
not  been  to  his  home  in  Cherchen  since  he  left  me  in  1902 — what  a 
wonderful  life  of  wanderings  and  struggle  they  live,  those  Asiatics  ! 
Most  of  the  Yarkandis  advised  me  to  wait  till  spring,  as  the  Kara-korum 
pass  was  very  Ijad.  The  whole  road  was  perfectly  full  of  dead  ponies. 
At  one  place,  during  two  hours'  ride,  I  reckoned  sixty-three.  Some  of 
them  looked  as  if  they  were  taking  a  rest  only,  some  were  half-buried  in 
snow,  and  the  dogs  barked  at  them  until  they  got  accustomed  to  them. 
At  several  places  we  passed  heaps  of  boxes  and  big  packets  of  silk  left 
by  caravans  that  had  lost  all  their  animals — it  is  like  ships  having  to 
throw  all  their  cargo  overboard  when  they  begin  to  sink.  It  is  a  real 
Via  Dolorosa ;  those  grey  granite  rocks  could  tell  of  many  suflferings 
they  have  witnessed ;  in  the  night  one  thinks  one  can  hear  the  sighs  and 
heavy  breathing  of  an  endless  caravan  of  animals,  the  veterans  not  able 
to  walk  any  further. 

The  Kara-korum  pass  can  never  be  improved — it  is  the  absolute 
height  that  kills.  But  in  the  Sheyok  valley,  where  the  road  crosses 
the  half-frozen  river  twenty-five  times,  something  could  be  doiie.  It 
may  be  strategically  wise  to  lea-\-e  the  bad  boundary  roads  as  they 
are  ;  but  trade  with  Eastern  Turkestan  sufters  from  it.  In  the  Durguk 
valley  a  couple  of  dynamite  cartridges  would  improve  that  horrible  road 
immensely. 

We  passed  an  abandoned  man  Avho  had  got  both  hands  and  feet 
frozen  on  the  Kara-korum  ;  the  fingers  were  literally  falling  off.  He 
said  he  was  creeping  down  to  Shiyok.  We  gave  him  bread,  flour, 
matches,  and  some  rupees.  At  night  the  moonshine  was  brilliant,  the 
mountains  stood  like  black  coffins  on  both  sides  of  the  valley,  with  the 
l)linding  white  snowfields  above  them.  A  lonely  raven  followed  us  for  a 
month.  I  hate  them  ;  they  only  wait  for  somebody  to  be  left  behind. 
But  on  December  1 6  the  caravan  received  an  addition  :  four  puppies. 
Two  were  drowned,  one  died  the  very  day  he  opened  his  eyes  to  get  a 
glimpse  of  this  cold  mysterious  world;  but  the  last  one  travelled  with 
me  to  Simla. 

At  Burtse,  where  the  thermometer  went  down  to  —35°  C,  I  made 
the  first  discovery  during  this  journey,  only  eight  days'  corn  left !     To 
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return  to  get  more  would  have  l^een  to  spoil  the  whole  plan.  I  was 
quite  prepared  for  the  death  of  all  the  animals,  and  that  we  should  have 
to  go  on  foot  as  far  as  we  could.  Now  just  here  a  big  valley  from  the 
east  seemed  to  invite  us — if  we  found  a  road  here  we  .should  save  several 
day.s.  A  man  was  sent  up  and  reported  the  way  was  excellent,  so  we 
went  on  and  marched  the  whole  long  day  to  a  point  where  the  valley 
was  so  blocked  that  hardly  a  monkey  could  have  continued  further.  The 
country  was  absolutely  sterile  ;  in  the  night  the  animals  were  kept  tied,  and 
they  ate  two  sacks  and  most  of  their  ropes.  80  the  next  day  we  hurried 
down  the  same  way ;  we  had  lost  three  precious  days,  all  were  tired, 
and  the  situation  looked  rather  hopeless.  Mohamed  Isa's  pony  from 
Shigatse  was  the  first  to  die ;  he  looked  tired  and  done  for  when  he  fell 
in  the  snow ;  he  seemed  to  need  a  long,  long  rest.  The  raven  at  once 
picked  out  his  eyes.  Now  our  sheep  began  to  die  of  cold,  fatigue 
and  the  altitude.  On  the  evening  of  December  23,  in  the  ravine  Kisil- 
unkur,  the  men,  eight  of  whom  were  Mohammedans,  began  to  sing  a 
rhythmic  and  melodious  hymn  to  Allah,  praying  him  to  let  us  cross  the 
Dapsang  without  snowstorm.  And  still  nobody  knew  the  real  plan.  So 
they  were  rather  astonished  when  I  ga^ve  order  the  next  day  on  the 
heights  of  Dapsang  to  turn  sti'aight  east.  We  left  the  Kara-korum  pass 
to  the  north,  went  over  the  range  by  another  pass,  and  the  whole  day 
we  ploughed  up  a  track  through  deep  snow.  The  night  came  down  over 
the  enormous  snowfields,  biting  cold,  the  temperature  went  down  to  the 
freezing  point  of  mercury  (  — 38°*6  C).  I  had  two  candles  and  a  nice 
fire  in  my  tent,  as  it  Avas  Christmas  Eve.  The  next  morning  one  pon}^ 
lay  dead  and  stiff  in  his  place  amongst  the  rest. 

And  now  our  difficulties  began.  The  Mohammedans  sang  prayers  to 
Allah,  with  their  eternal  "  Allahu  Ekber  and  Allhamdulillah  rabel  alahmin 
errahman  errahim,"  and  I  understood  that  they  were  afraid  and  regarded 
the  situation  as  specially  serious.  The  ordinary  profane  songs  of  Ladak 
had  long  ago  frozen  away  on  their  lips. 

Over  comparativeh^  open  land  we  kept  east.  There  was  no  grass  at 
all,  but  we  camped  where  burtse  and  yapchan  plants  grew.  Not  a  drop 
of  water  ;  the  animals  had  to  eat  snow.  The  corn  was  finished,  and  the 
rice  and  flour  of  the  men's  provisions  had  to  be  given  to  the  animals — we 
only  took  care  that  a  supply  for  fifty  days  should  be  kept  aside. 

In  the  beginning  of  January  we  lost  ourselves  in  a  labyrinth  of 
mountains,  passes,  and  deep  valleys,  all  belonging  to  the  Upper  Kara- 
kash-darya,  going  down  to  Eastern  Turkestan.  On  January  11  we 
camped  at  the  very  same  point  as  last  year,  at  the  shore  of  the  Aksa'i-chin 
lake.  It  was  like  a  funeral  procession  ;  every  day  took  a  mule  or  a  pony, 
sometimes  two.  All  boxes,  reading  books,  and  other  unnecessary  things 
were  used  as  firewood.  In  the  night  of  January  15  the  cold  was 
—  39°"8  C,  the  lowest  I  have  ever  experienced.  During  the  periods  of 
intense  continental  winter  cold  we  had  fortunately  no  wind  to  speak  of. 
Oris  Amnion  and  Orongo  antelopes  were  numerous  now,  and  once  our 
hunter  killed  two,  and  the  last  two  sheep  were  spared  for  some  time 
more.  By  January  18  we  had  lost  one-fourth  of  the  caravan  ;  the  next 
day  we  found  the  first  signs  of  Tibetan  hunters,  and  on  the  20th  a  severe 
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storm  killed  two  animals,  one  of  which  was  the  last  mule  I  had  bought 
from  the  Eajah  of  Poonsh.  Now  began  a  storm  that  went  on  for  weeks 
without  interruption  and  killed  all  our  weaker  animals.  On  January  26 
we  crossed  Arport-tso  on  the  ice,  which  was  covered  with  snow,  green  and 
clear  as  glass.  Two  days  later  we  lost  three  animals,  and  the  last  sheep 
was  killed. 

The  following  days  there  were  heavy  falls  of  snow ;  we  proceeded 
hopelessly  and  slowly  through  two  and  sometimes  three  feet  of  snow. 
Nothing  could  be  seen  ;  the  first  ponies  and  mules  in  the  caravan  dis- 
appeared like  phantoms  in  the  snowdrifts.  At  the  western  end  of 
8hemen-tso  I  thought  we  should  be  snowed  up  for  the  rest  of  the  winter. 
It  snowed  day  and  night ;  walls  of  snow  gathered  round  the  tents  ;  it 
was  more  like  a  Polar  expedition.  The  storm  continued  as  before.  We 
followed  the  northern  shore  of  8hemen-tso.  On  February  5  sixteen 
animals  were  left  out  of  forty.  Once  more  everything  that  could  be 
spared  was  burnt.  We  had  no  meat  left,  and  almost  all  the  rice  was 
given  to  the  last  animals  ;  it  was  necessary  to  make  the  loads  lighter. 
The  next  day  one  mule  and  one  pony  died. 

On  February  8  we  passed  a  trap  with  an  Orongo  antelope  in  it,  and 
all  were  happy  to  get  meat.  Of  course  this  was  a  sign  that  hunters 
were  near,  and  later  in  the  day  we  found  two  tents,  and  bought  a  couple 
of  sheep,  milk,  and  butter.  During  sixty-seven  days  we  had  not  seen  a 
man.  Now  all  my  Eiuopean  clothes  were  burnt,  and  I  appeared  in  dis- 
guise quite  like  the  other  Ladakis.  On  February  15  we  crossed  the 
Kai^a-korum  range  again,  which  killed  three  of  our  animals,  amongst 
them  my  riding  pony,  who  had  carried  me  faithfully  through  so  many 
adventures  for  one  and  a  half  years,  and  sa^'ed  me  when  once  a  wild  yak 
was  very  near  taking  both  him  and  me  on  his  horns.  It  was  more  hard 
than  I  can  tell  to  lose  him. 

On  the  other  side  we  passed  some  gold-mines.  And  so  we  left 
Deasy's  and  Rawling's  routes  behind  us,  passed  Lemchung-tso,  always 
in  storm,  and  entered  new  country.  Again,  since  a  couple  of  animals 
had  died,  several  things  were  burnt  or  thrown  into  Lemchung-tso,  even 
some  thermometers,  clothes,  boots,  belts,  etc.  On  February  24  we  had 
still  three  ponies  and  seven  mules,  one-fourth  of  the  caravan,  left.  Two 
days  later  we  saw  great  goldfields  again.  On  the  29th  we  reached 
Luml)urringmo-tso,  where  the  Senkor  nomads  said  that  Ladaki  merchants 
never  passed  through  Chang-tang,  least  of  all  in  winter,  and  that  we  had 
a  European  hidden  amongst  us.  We  stayed  tAvo  days  with  them,  be- 
came friends,  and  bought  twelve  sheep  for  pack  animals.  For  several 
days  the  storm  was  so  severe  that  it  was  impossible  to  move. 

On  March  7  we  camped  on  the  bank  of  a  river  going  south-west  and 
frozen  all  over.  One  mule  died,  and  the  two  dogs  stayed  with  her  to  get 
a  nice  meal — they  were  never  heard  of  after\\'ards.  The  storm  made  it 
impossible  for  them  to  follow  our  footsteps.  As  one  of  them  had  been 
my  special  favourite  since  Srinagar,  I  felt  quite  lonely  in  my  tent  after 
she  had  gone.  Now  we  had  only  the  three-months-old  puppy  left. 
During  the  five  journeys  I  have  made  in  Asia,  the  first  in  1885-86,  I 
have  had  hundreds  of  servants,  and  I  have  forgotten  many  of  them.     But 
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I  have  not  forgotten  a  single  one  of  the  dogs  ;  they  stand  before  my 
memory  as  clear  and  alive  as  if  I  had  left  them  yesterday.  And  it  is 
always  more  difficult  to  say  good-bye  to  the  dogs  than  to  the  men — the 
men  go  home  to  their  friends  and  families  and  will  be  quite  happy,  but 
the  dogs  have  no  home  and  nol>ody  to  go  to,  and  nol)ody  will  be  kind  to 
them  afterwards,  and  when  I  leave  them  they  look  after  me  Avith  long 
wondering  melancholy  eyes,  and  I  cannot  possibly  take  them  all  home 
with  me — I  should  have  a  real  exhibition  of  Asiatic  dogs  by  this  time  if 
I  did.  Once  I  took  a  dog  from  Lop  the  whole  way  to  Peking,  through 
Mongolia  and  Siberia  to  Petersburg ;  but  as  it  was  forl^idden  by  that 
time  to  take  dogs  over  from  Eussia  into  Sweden,  I  had  to  give  him  to  a 
friend  in  Pulkova.  But  there  he  almost  killed  half  a  dozen  old  women 
and  every  cat  within  a  radius  of  three  miles.  80  my  friend  gave  him  to 
a  peasant,  with  whom,  I  suppose,  he  continued  his  wild  Asiatic  I'obber 
life. 

And  so  we  reached  the  district  of  Nagi'ong,  with  two  stone  houses 
and  a  big  temple  tent  belonging  to  the  Gertse  Pun.  From  here  the 
ground  w^as  excellent,  an  open  latitudinal  valley,  but  there  was  still  much 
snow,  and  the  storm  went  on.  On  March  16  we  camped  on  the  shore  of 
Tong-tso,  and  now  we  passed  tents  everywhere  and  could  buy  sheep  and 
a  couple  of  yaks.  I  had  to  paint  my  face  and  hands  black  every  morn- 
ing, but  I  could  never  get  so  dirty  as  the  Ladakis.  So  we  turned  south, 
leaving  the  beautiful  gangri  Shakangshara  to  the  east,  crossed  tAvo  small 
passes,  and  heard  of  Karma  Puntso,  the  Governor  of  Bongba — it  was 
critical  to  be  so  near  him.  Once  we  bought  a  pony  and  a  big  dog, 
Takkar,  wild  as  a  wolf  ;  he  soon  became  our  friend  and  favourite,  and 
went  quite  mad  with  fury  at  every  Tibetan  he  saw. 

The  following  days  we  Avent  through  a  real  labyrinth  of  mountains 
stretching  east  to  west,  crossed  the  Kangsham-tsanpo,  Chaklam-la,  Sang- 
chenchu,  Sangchen-la,  and  Ladung-la.  Our  caravan  consisted  noAv  of  two 
ponies,  three  mules,  two  yaks,  and  twenty-live  sheep,  all  under  loads. 
We  then  met  the  gi'eat  merchant,  Tsongpun  Tashi,  who  stays  here  over 
the  winter  selling  tea  to  the  nomads  on  credit — in  the  summer,  Avhen 
they  have  sold  their  wool,  they  pay  their  debts.  He  came  to  pay  us  a 
visit,  and  as  he  seemed  very  much  interested  in  our  tents  and  their  con- 
tents, Abdul  Kerim  called  out  to  Kutus,  one  of  my  Ladakis,  and  Haji  Baba 
(that  was  me)  to  go  and  catch  a  pony  that  had  run  aAvay  in  the  moun- 
tains. Tsongpun  Tashi  is  a  powerful  man  from  Lhasa,  and  it  was  nice  to 
get  away  from  him  without  any  further  adventures.  Li  three  days  we 
passed  thirty -two  tents,  and  I  had  to  go  on  foot  and  drive  the  sheep.  On 
April  1  we  crossed  Satsot-la  and  came  down  to  Chunit-tso,  and  followed 
its  western  shore  for  one  day  ;  here  we  met  a  great  salt  caravan  from 
Tabie-tsaka,  from  Avhich  most  of  central  and  eastern  Tibet  get  their  supply 
of  salt.  Always  keeping  straight  south  Ave  Avent  OA'er  Nima-lung-la  and 
reached  the  district  of  Kemar  Avith  several  tent  villages. 

One  of  the  mighty  head  ranges  north  of  the  upper  Brahmaputra  Avas 
noAv  beautifully  visible  Avith  its  great  snoAvfields  and  glaciers.  Turning 
south-east  we  had  the  magnificent  Lumpo-gangri  to  our  right  for  several 
days,  and  for  six  days  avc  folloA\-ed  the  big  river  Buptsang-tsanpo  up  to 
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8amje-la,  situated  in  the  watershed,  and  now  it  struck  me  that  Trans- 
Himalaya  was  the  right  name.  I  had  thus  proved  the  existence  of  the 
system  some  110  miles  further  west  from  Angden-la.  It  was  an  agreeable 
feeling  to  go  down  along  rivers  reaching  the  Indian  Ocean,  the  Samje 
river,  the  Eukyok-tsampo  and  Chaktak-  (not  Charta,  which  is  wrong) 
tsanpo.  We  met  and  passed  several  salt  caravans  to  and  from  Tabie- 
tsaka ;  one  of  them  told  the  authorities  of  Saka-dsong  that  they  had  seen 
Ladaki  merchants  on  a  very  unusual  "route. 

It  was  my  wish  to  see  as  much  as  possible  of  the  Chaktak -tsanpo  and 
the  gangris  from  which  it  gets  its  great  amount  of  water,  and  so  I  went 
a  real  thief-way  behind  the  mountains  which  are  seen  from  the  "  tasam," 
following  the  Chaktak-tsanpo,  leaving  it  to  the  left  where  it  comes  from 
a  valley  in  Kanchung-gangri,  followed  its  left  tributary  Giiliuk-chu  to  the 
east,  and  reached  an  enormous  tent  belonging  to  two  brothers,  Kamba 
Tsenam  and  Panchor.  They  were  very  kind,  sold  us  provisions,  sheep, 
and  a  pony,  and  showed  us  the  road  over  the  two  passes,  Gabuk-la  and 
Kinchen-la,  as  they  said  it  was  impossible  to  find  the  road  in  that 
labyrinth  of  mountains  without  a  guide,  especially  as  it  was  now  snowing 
heavily  again.  They  found  it  very  strange  that  Ladaki  merchants  should 
take  this  road,  and  said  it  would  be  a  wonder  if  we  could  keep  clear  of 
robbers  ;  therefore,  of  course,  the  Mohammedans  began  to  sing  their 
hymns  to  Allah  again. 

We  had  passed  Kinchen-la  and  camped  in  a  valley  going  down  to  the 
Kaga-tasam  on  April  24,  when  we  saw  eight  men  leading  their  ponies  and 
coming  down  from  the  pass.  One  could  see  by  their  dresses  and  arms 
that  they  were  not  ordinary  nomads.  Some  of  them  went  straight  into 
Abdul  Kerim's  tent ;  their  servants  camped  just  outside  the  entrance  of 
my  tent,  where  I  kept  hidden.  They  had  a  very  lively  palaver  with 
Abdul  Kerim  ;  and  when  they  had  gone  to  their  camp,  from  where  they 
kept  their  eyes  upon  my  tent,  I  went  the  back  way  into  my  men's  tent, 
and  now  Abdul  Kerim  told  me  they  were  sent  from  Saka-dsong,  as  the 
authorities  there  suspected  Hedin  Sahil)  was  hidden  amongst  us  from  the 
last  year.  If  they  were  mistaken  they  had  orders  anyhow  to  look 
through  all  our  luggage  ;  and  then  Abdul  Kerim  had  only  to  write  a 
statement  that  no  European  was  hidden  amongst  us,  and  we  could  con- 
tinue our  journey. 

At  once  I  had  the  whole  situation  and  the  way  to  take  made  clear. 
To  urite  such  a  statement  was  a  little  too  strong  even  for  my  elastic 
geographical  morals,  so  I  told  my  Ladakis  I  should  tell  the  Tibetans  the 
truth,  happen  what  would  afterwards.  The  honest  men  began  to  weep 
like  children,  believing  that  I  should  be  killed  on  the  spot  at  least.  But 
I  rose  and  went  down  to  the  Tibetans  and  sat  down  between  them  at 
their  fire.  I  put  my  hand  on  the  shoulder  of  my  old  friend  of  last  year, 
Pemba  Tsering,  and  asked  him  if  he  did  not  recognise  me  at  all.  He 
only  opened  his  eyes  as  wide  as  he  could  and  looked  round  at  his 
comrades  without  saying  a  word,  but  his  look  meant  it  is  him  !  After  a 
few  minutes  we  were  all  friends,  chattering  and  joking  as  if  our  meeting 
had  been  the  most  natural  thing  in  the  world. 

I  had  a  delicious  feeling  of  freedom  now  since  I  was  caught  again  by 
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the  Tibetans,  and  I  was  no  longer  a  prisoner  in  my  own  tent.  I  did  not 
need  any  more  to  paint  myself  black  as  a  Morian.  I  could  wash — well, 
I  won't  tell  Avhat  the  washwater  looked  like  after  the  first  bath  ! 

If  I  had  not  been  discovered  here  I  should  have  continued  eastwards, 
and  I  had  the  hope  of  coming  one  day  as  a  Ladaki  beggar  to  Major 
O'Connor,  when  after  some  extraordinary  conversation  I  would  ask  him 
for  some  more  champagne  and  tell  him  who  I  was.  But  now  we  were 
caught,  and  the  principal  thing  for -me  was  to  play  my  cards  well.  I 
had  crossed  the  province  of  Bonglja  only  once,  and  now  I  wondered  if  I 
should  be  al^le  to  cross  it  on  one  or  two  lines  more.  Pauchor  was  in  our 
camp,  and  he  told  me  such  a  lot  of  interesting  things  about  Bongba,  that 
if  I  had  been  perfectly  free  to  go  wherever  I  liked  in  Tibet,  I  should 
have  gone  to  Bongba,  and  my  dream  was  now  to  finish  up  definitely 
with  the  problem  of  Trans-Himalaya. 

I  cannot  tell  now  all  my  extraordinary  experiences  during  the  follow- 
ing days,  our  meeting  in  Semoku  with  the  authorities  of  Saka-dsong,  the 
distinguished  Pun  Dortche  Tsuen,  with  attendants  and  escort,  in  pomp 
and  display,  my  real  friendship  with  him,  our  picturesque  journey  back 
to  Kamba  Tsenam's  tent,  the  kindness  with  which  he  let  me  take  the 
very  road  I  proposed — certainly  not  without  risk  to  himself.  The  eight 
days  we  were  together  Avould  giAe  mateiial  for  a  very  nice  little  book 
about  the  ways  and  views  of  the  Til)etans.  I  love  them,  I  feel  the 
deepest  sympathy  for  them ;  they  were  always  kind  and  polite  and 
hospitable  to  me,  and  went  so  far  as  they  possibly  could  without  being 
disloyal  to  their  own  country,  and  after  half  a  day's  acquaintance  we 
were  as  if  we  had  known  each  other  from  childhood.  The  Lopliks  used 
to  call  me  Padishahim,  or  Your  Majesty,  and  of  course  that  title  was 
more  than  enough  for  my  ambition,  Init  the  Tibetans  of  Bongba  called  me 
always  Einpoche,  or  Your  Holiness,  the  same  title  as  is  given  to  the  Dalai 
Lama  and  the  Tashi  Lama,  and  that  I  thought  was  a  little  too  much  for 
me.  But  it  was  well  meant,  and  I  accepted  the  attention  as  quite  a 
natural  thing. 

Li  their  company  we  went  round  the  "High  Xun,"  and  at  Kamba 
Tsenam's  tent  everj'thing  was  arranged.  I  was  to  take  onlj^  five  of  my 
men  with  me,  the  rest  under  Abdul  Kerim  were  to  go  over  Samje-la  to 
Buptsang-tsanpo,  where  we  had  to  meet.  This  was  an  excellent  arrange- 
ment ;  it  caused  no  end  of  confusion.  The  people  of  Bongba  certainly 
lielieved  Abdul  Kerim's  party  was  the  head  caravan,  l^ecause  Karma 
Puntso  himself  and  six  Govas  made  a  lot  of  dilReulties,  and  when  I 
passed  with  only  five  men,  in  Tibetan  dress,  as  all  my  European  things 
were  burnt  long  ago,  and  my  Ladaki  things  worn  out,  nobody  paid  an}^ 
attention  to  us.  It  even  happened  that  nomads  asked  me  when  the 
"peling"  would  come,  and  I  used  to  say  he  was  behind,  and  if  they  kept 
their  eyes  opened  they  should  see  a  most  extraordinary  fellow.  So  far 
as  the  Buptsang-tsanpo  I  had  an  escort  of  ten  soldiers,  and  they  proved 
very  fond  of  rupees. 

The  last  evening  we  were  together  with  the  8aka  authorities  I  invited 
them  to  a  feast  in  my  tent,  in  front  of  which  a  big  fire  burned,  and  round 
it  the  Ladakis  danced  the  dances  of  their  country.    I  believe  the  Tibetans 
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had  never  been  so  amused  in  their  lives  ;  they  laughed,  cheered,  clapped 
their  hands,  and  began  to  take  part  in  the  songs,  and  the  whole  time  the 
snow  came  down  as  never  before.  It  was  late  when  the  fire  died  away 
and  my  guests  went  to  their  own  tents. 

On  May  6  Ave  said  good-bye  to  our  new  friends,  and  went  straight 
north  to  the  most  important  and  interesting  of  all  my  Trans-Himalayan 
crossings.  In  the  evening,  in  Gyegong-lungpa,  a  fellow  came  to  my 
tent,  telling  me  he  had  seen  me  seven  j^ears  ago  in  Nakchu,  and 
when  I  asked  what  his  profession  was,  he  answered — robber ;  but  that 
is  another  story,  as  Kipling  says.  By  the  way,  Kamba  Tsenam  told 
us  that  he  was  "the  father  of  all  Tibetan  robbers,"  and  a  great  friend 
of  them. 

The  next  day  we  crossed  the  Kanchung-gangri  range  in  Gyegong-la ; 
this  is  not  the  head  range,  but  is  broken  through  by  the  Chaktak-tsanpo. 
In  Lapchung-tso,  situated  to  the  north  of  this  range,  all  the  rivulets 
coming  from  the  head  range  meet  to  form  the  upper  Chaktak-tsanpo. 
Here  we  passed  a  great  trade  road,  Avhich  is  also  a  pilgi'ims'  road,  to 
Kang  Rinpoche  (Kailas).  The  country  of  Lapchung  is  very  high  and 
cold,  and  the  Avinter  lingers  here  much  longer  than  elscAvhere  in  the 
Trans-Himalayan  Alps.  Several  important  rivers  begin  from  this 
upheaval :  the  Keddo-tsanpo,  Raga-tsanpo,  and  Chaktak-tsanpo  to  the 
south,  the  Buptsang-tsanpo  and  Soma-tsanpo  to  the  north. 

On  May  1 2  Ave  Avent  OAer  8angmo-bertik-la,  surrounded  hy  glaciers — 
the  rock,  as  in  all  Trans-Himalayan  passes  I  knoAv,  consisting  of  different 
varieties  of  granite.  Wild  yaks  are  numerous.  Almost  cA^ery  day  Ave 
had  stoi-ni  and  snoAv.  So  Ave  crossed  the  Soma-tsanpo,  Avhich  is,  I  should 
say,  the  Inggest  of  all  the  rivers  in  the  interior  of  Tibet.  It  comes  from 
the  Avestern  side  of  the  Shuru-tso  range  and  empties  into  Teri-nam-tso. 

On  May  1 9  Ave  crossed  Teta-la,  from  Avhere  one  has  the  most  supei'b 
vieAv  over  the  Avhole  of  Teri-nam-tso,  the  Trans-Himalaya,  Targo-gangri, 
and  Shakangsham.  In  this  clear  atmosphere  one  sees  some  100  miles 
distance— -everything  is  light  l)lue,  rose  and  Avhite,  and  often  the  boundary 
betAveen  a  high  mountain  range  and  heaven  is  only  marked  by  the  Avhite 
dotted  line  of  the  eternal  snoAvs.  Shakangsham  is  a  kingly  mountain, 
raising  its  shining  Avhite  head  like  a  lighthouse  over  the  gigantic  mountain 
Avaves  of  lonely  and  desolate  Tibet.  It  dominates  a  Avider  area  than  any 
other  gangri  on  the  plateau-land,  it  tells  you  the  road  like  the  stars  in 
the  night,  and  at  last  it  disappears  under  the  horizon  like  a  dream  of 
snoAV  and  roses.  And  the  lake  is  marA'ellous  ;  one  is  charmed  and 
fascinated  by  the  intensity  of  its  colour,  beside  Avhich  the  sky  becomes 
pale  and  the  torquoise  loses  its  brilliance. 

-  The  lake  has  been  almost  correctly  placed  l)y  Nain  Singh,  although 
he  had  never  seen  it,  only  heard  of  it.  He  Avrites  the  name  Tede-nam- 
tso ;  it  ought  to  be  Teri-nam-tso,  or  the  "  Throne  mountains  heaven 
lake."  In  its  eastern  part  there  is  a  picturesque  rocky  island.  The 
AA^ater  is  salt.  Nain  Singh's  Ngangon-tso,  nobody  had  ever  heard  of 
here.  For  tAvo  days  Ave  folloAved  the  southern  shore  of  Teri-nam-tso 
to  the  Avestern  end,  and  then  Avent  up  to  Mendong-gompa  on  the  Soma- 
tsanpo.       The    monastery    has    tAvo    Kanpo-lamas,    one    of    Avhom    is   a 
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rinpoche,  sixty  monks,  and  seventy  nuns,  all  dwelling  in  very  nice  and 
comfortaljle  black  tents.  I  suppose  they  ha-s'e  great  fun  together  in  the 
long  winter  evenings. 

80  we  went  up  the  Soma-tsanpo,  crossed  G-oa-la,  left  the  little 
Karong-tso  to  our  left  in  Bongha-keraar,  and  followed  one  of  the  great 
"tsalams,"  or  salt-roads,  from  Raga-tasam  to  Tabie-tsaka,  left  to  our 
right  Chunit-tso,  which  we  knew  Ijefore,  and  reached  Buptsang-tsanpo 
in  Bongl)a-kebyang,  our  meeting-point  with  the  caravan  which  had 
disappeared  altogether.  On  June  5  we  said  good-bye  to  the  soldiers, 
and  for  three  days  we  followed  the  Buptsang-tsanpo  down  to  its  mouth 
in  Tarok-tso.  Only  two  very  poor  peasants  followed  us,  and  I  could 
ha^^e  gone  wherever  I  liked. 

Tarok-tso  has  fresh  water,  but  no  visible  outlet,  showing  that  its 
Avater  goes  underground  to  Tabie-tsaka.  It  was  my  wish  to  A'isit  that 
important  salt  depression,  where  so  many  roads  meet  from  all  sides  of 
southern  Tiljet,  but  the  Gova  of  the  place  refused  permission,  telling  me 
to  take  the  mountain  road,  \A'hich  of  course  proved  to  be  much  more 
interesting,  as  I  got  the  remaining  unknown  part  of  Trans-Himalaya  very 
clear — and  this  would  have  been  al)solutely  impossil>le  if  I  had  taken  the 
Table  road.  And  I  could  see  Tabie-tsaka  from  a  high  mountain.  The 
salt  is  said  to  stand  upon  clay,  and  there  is  very  little  water.  Natives  of 
Bongba  may  break  as  much  salt  as  they  like  ;  other  caravans  have  to  pay 
.some  tengas  to  Devashung  for  every  hundred  sheep-loads. 

So  we  passed  Lunkar-gompa,  haA'ing  twenty  lamas,  four  nuns,  and 
two  rinpoches,  and  being  a  daughter  temple  of  Sera.  Some  days  north, 
not  far  from  Lakor-tso,  is  Marmik-gompa,  with  twenty -five  monks  and 
six  nuns,  also  a  daughter  of  Sera.  Lunkar-la  is  situated  in  the  same 
range,  which  is  called  Hlunpo-gangri,  north  of  Saka-dsoug,  but  it  is  not 
a  first-class  watershed,  as  it  divides  the  water  only  between  Tarok-tso 
and  Poru-tso ;  the  Groang-tsanpo  Hows  into  this  lake.  Poru-tso  is  salt, 
and  its  old  l^eachlines,  which  I  measured,  are  108  metres  (3-54  feet)  aboA'e 
the  present  surface  of  the  lake,  showing  enormous  desiccation.  At  Lakor- 
tso  I  had  measured  old  shorelines  133  metres  (436  feet)  high. 

Then  we  crossed  the  Xyapchu-tsanpo  coming  from  Men-la  in  Trans- 
Himalaya  and  going  to  Poiai-tso,  and  west  of  this  lake  we  went  over  the 
Iteautiful  ice  and  snow-covered  Suila  range — I  call  it  so  from  Sur-la,  a 
rather  high  and  difficult  pass.  On  the  western  side  is  Rigi-changma,  or 
Rundor.  And  here  we  followed  north  the  big  river  of  Pedang-tsanpo 
down  to  Shovo-tso,  which  is  also  salt.  Our  guides  were  two  boys,  one 
of  them  ten  years  old.  I  really  do  not  know  what  the  Til>etans  were 
thinking  about,  leaving  us  quite  alone. 

From  Tajep-parva-la  one  sees  almost  the  whole  of  Xganglaring-tso — 
called  Ghalaring-tso  on  our  maps.  I  suppose  some  pundit  has  discovered 
the  lake,  although  I  am  not  sure  if  he  has  ever  been  there,  because  his 
map  is  quite  wrong.  He  says,  "  Monastery  on  island,"  and  has  one  little 
island  in  the  lake — there  are  five  islands,  l)ut  not  a  single  monastery. 
And  he  makes  the  lake  long  from  north  to  south  instead  of  east  to  west. 
We  followed  this  Ijig  salt  lake  for  two  days  west  ;  from  the  south  the 
Sumdang-tsanpo    enters    it.      From    the    south-west   comes  the   Lavar- 
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tsanpo,  which  joins  with  the  Aong-tsanpo  from  west-south-west,  a  river 
which  l^egins  from  the  eastern  side  of  the  mountains  which  to  the  west 
give  rise  to  the  Indus. 

On  June  26  I  camped  at  Selipuk,  and  wa.s  received  with  the  greatest 
hospitality  by  the  lamas  of  this  temple.  One  of  them  I  had  met  in 
Kaga-tasam,  another  in  Lelung-gompa  last  year,  and  the  Pun,  Sonam 
Xgurbu,  of  Chokchu,  was  here  on  his  j^ilgrimage  to  Kang  Kinpoche. 
I  had  met  him  at  8higatse,  and  he  was  very  polite,  as  he  had  seen  how 
well  the  Tashi  Lama  had  received  me.  It  was  interesting  to  see  the 
Pun's  caravan  ;  he  had  a  real  village  of  tents,  travelled  with  all  his 
household,  a  hundred  persons,  had  foiu-  hundred  yaks  and  four  hundred 
sheep,  and  a  large  picturesque  escort  of  armed  men.  He  has  two 
younger  brothers,  and  all  three  have  two  wives  together,  that  means 
two-thirds  of  a  wife  each,  which  I  think  is  a  rather  funny  invention.  I 
was  very  short  of  money,  so  his  presents  of  tsamba  and  rice  and  sugar 
were  very  welcome  ;  all  our  silver  was  with  the  head  caravan,  and  when 
those  fellows  found  us  two  days  later  I  had  exactly  one  tenga  (  =  six 
annas)  left,  and  was  about  to  sell  ponies,  revolvers  and  watches  like  a 
wandering  Jew. 

From  Selipuk  we  went  south-west  to  Tokchen.  As  this  line  is 
parallel  with  my  journey  to  Yumlm-matsen  the  previous  year,  it  is  of 
great  interest.  Hei-e  we  crossed  the  Trans-Himalaya  in  the  two  passes, 
Ding-la  and  Surnge-la,  Ding-la  being  very  high,  Surnge-la  easy,  although 
it  is  the  head  pass,  and  the  watershed  between  the  Lavar-tsanpo  going 
to  Nganglaring-tso  and  the  Sutlej.  North  of  Surnge-la  is  Argok-tso, 
from  which  a  tributary  goes  to  the  Aong-tsanpo.  Everywhere  it  would 
have  been  very  easy  to  slip  away  to  the  north  or  east  or  anywhere,  as 
nolwdy  looked  after  us,  but  you  must  excuse  me  ;  by  that  time  I  had  got 
about  enough  of  Tibet  after  those  two  long  years,  and  then  I  had  to  leave 
something  for  Eawling  also  to  discover. 

.  Now,  only  a  few  words  as  a  r^sum6  or  conclusion  about  Trans- 
Himalaya.  The  map  shows  that  those  two  yeava  of  Avandering  circulate 
around  and  across  Trans-Himalaya,  and  that  this  mountain  system  has 
been  the  chief  oljject  of  my  attention,  and  I  believe  I  will  call  my  next 
book,  the  dedication  of  which  H.E.  the  Viceroy  has  kindly  accepted 
"Trans-Himalaya."  Because,  even  if  certain  parts  of  it  were  known 
before,  Trans-Himalaya  as  a  whole  geographical  unity  is  a  new  conquest 
on  our  Earth,  a  new  geographical  region  that  has  been  more  neglected 
than  even  the  moon,  and  now  it  will  l)e  introduced  for  ever  and  evermore 
into  the  geographical  literature,  and  the  poor  schoolboys  of  future  genera- 
tions will  have  a  new  name  to  remember. 

The  Himalaya  have  always  been  regarded  as  the  strongest  possible 
fortress  for  India  against  eventual  dangers  from  the  north — let  us  not  for- 
get that  this  fortress-wall,  this  natural  defence  of  solid  granite,  is  donhle, 
and  it  would  be  rather  amusing  to  see  a  northern  enemy  try  and  jump 
over  those  two  walls  with  the  Indus-Brahmaputra  valley  between  them. 
The  Kapuzin  Father  Georgi  tells  us  in  his  admirable  l)Ook,  Alphahetum, 
Tihetanum,  how  the  great  Dsungar  Khan  Tsagan  Araptan  in   1717  sent 
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an  army  under  Seren  Donduk  from  Khotan  through  the  whole  of  Tibet 
to  Lhasa,  and  how  this  army,  although  frightfully  diminished  and  several 
times  beaten  by  the  Tibetans,  conquered  Lhasa  in  the  time  of  Xgavang 
Yishe  Jamtso,  Dalai  Lama.  And  ^ve  know  from  Turner,  and  lately 
from  Sir  Thomas  Holdich's  fascinating  description,  how  the  Emperor 
Kiang  Lung  in  1792  sent  an  army  of  70,000  men  from  Mongolia, 
Setchuan,  and  Yunnan,  to  Tibet,  and  how  this  army  beat  the  Gourkhas 
from  Nepal  both  at  Tingri  and  Kuti,  since  the  Gourkhas  had  plundered 
Tashi-lunpo  twice.  But  those  performances  of  irregular  troops  can 
hardly  he  compared  with  modern  Avarfare.  Ea^cu  light  field  artillery 
could  only  with  the  greatest  difficulties  be  transported  over  Tibet,  and  a 
strategical  railway  would  he  an  absurdity.  In  the  great  latitudinal 
valleys  there  is  nothing  in  the  relief  to  prevent  a  railway  being  built, 
but  I  cannot  see  how  the  material  could  be  brought  there,  and  then — 
those  valleys  do  not  lead  to  Lidia.  I  have  tried  with  camels,  highland 
ponies,  Tibetan  mules,  yaks  and  sheep,  but,  as  a  rule,  one  crossing  takes 
ninety  or  ninety-three  per  cent,  of  the  caravan.  Often  one  camps  at  a 
spring  where  the  grass  is  just  sufficient  for  one's  animals,  and  how  could 
it  be  sufficient  for  an  army  !  As  a  rule,  even  a  small  but  strong  caravan 
is  spoilt  and  ruined  before  it  reaches  those  parts  of  Central  Tibet  Avhere 
grass  is  abundant,  and  then  it  is  no  use  trying  with  ponies  and  mules 
from  the  lowlands — my  experience  has  always  been  that  ponies  from 
Eastern  Turkestan  are  the  first  to  die,  whereas  the  Sanskar  ponies  are 
the  best.  I  think  it  would  be  difficult  to  find  another  country  that  has 
— from  the  strategical  and  defensive  point  of  view — such  a  favour- 
able geographical  situation  as  Lidia,  and  all  the  fears  expressed  by 
Vamb^ry  or  General  MacGregor  are,  to  use  a  polite  word,  much 
exaggei^ated. 

As  to  the  name  Trans-Himalaya,  I  should  not  have  introduced  it 
'nto  geographical  literature  unless  it  had  had  tradition  for  it,  and 
the  Viceroy  of  Lidia  had  given  his  approval  to  it,  and  I  am  glad  to  say 
His  Excellency  has  found  it  good.  As  I  ha^'e  said,  I  was  about  to  call 
the  system,  Nien-chen-tang-la,  or  Hlunpo-gangri,  but  by  that  time  I  had 
no  clear  conception  of  the  enormous  dimensions  of  these  mountains. 
Such  names  are  not  sufficient.  Then  I  thought  of  "the  South  Tibetan 
Mountain  system,"  but  that  is  an  ugly  and  uncomfortal)le  name,  where- 
as Iratts-Himalaya  tells  us  at  once  that  this  mountain  system  is  situated 
on  the  other  side  of  the  Himalayas,  and  is  thus  a  real  scientific  and 
characteristic  name  that  cannot  possibly  give  rise  to  any  kind  of  confusion 
or  misunderstanding.  And  we  have  not  to  go  far  in  Asia  to  find  a  pre- 
cedent. Sakaspijskij  01»last,  or  Transcaspia,  is  the  great  province  on  the 
other  side  of  the  Caspian  Sea.  Transcaucasia,  Transoxiana,  and  Trans- 
baycalia  are  all  names  that  do  not  need  any  further  explanation.  The 
Transilenian  Ala-tau  is  the  range  situated  on  the  other  side  of  Hi.  But  the 
most  satisfactory  precedent  is  found  in  Fergana,  south  of  which  province 
is  the  Alai  range.  South  of  Alai  is  the  great  broad  valley  of  the  Kisil-su, 
a  right-bank  triliutary  to  the  Panj  or  Amu-darya,  and  south  of  this  valley 
is  a  range  called  Transalai,  l)ecause  it  is  situated  on  the  other  side  of  the 
Alai  range.     South  of  Transalai  is  the  plateau  laud  of  the  Pann'rs.     Now 
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everybody  will  see  how  very  like  this  orographical  arrangement  is  to  our 
present  case,  the  plains  of  Fergana  corresponding  to  the  plains  of 
Northern  India,  the  Alai  to  the  Himalaya,  the  Kisil-su  to  the  Indus- 
Brahmaputra  valley,  Transalai  to  Trans-Himalaya  and  the  plateau  land  of 
the  Pamirs,  the  Roof  of  the  AVorld  to  the  plateau  land  of  Tibet. 

Trans-Himalaya  is  one  of  the  greatest  mountain  systems  on  the  earth 
having  regard  to  its  length,  breadth  and  height,  and  it  can  only  be  com- 
pared with  the  Himalayas,  Kwen-lun,  Arka-tagh,  Kara-korum,  Tien- 
Shan,  the  Cordilleras  de  los  Andes,  or  the  Rocky  Mountains.  From 
Nub-kong-la  to  Ladak  it  is  1100  miles  long,  but  east  of  Nul)-kong-la  it 
continues  no  doubt  some  hundred  miles  south-east,  and  probably  also 
west  of  Ladak — so  that  if  it  can  be  proved  that  it  is  in  connection  with 
the  Hindu-kush,  its  length  should  be  some  2000  miles. 

Nowhere  is  it  a  single  range,  it  is  at  least  double,  but  as  a  rule 
three  or  four-fold.  In  the  south  its  frontier  is  clearly  given  by  the 
Indus-Brahmaputra  valley — in  the  north  I  should  say  the  Ijelt  of  central 
lakes,  the  eastern  discovered  by  Nain  Singh,  the  western  by  me,  is  a 
quite  natural  and  practical  Ijoundary,  as  the  ranges  situated  to  the 
north  of  those  lakes,  although  some  of  them  may  l)e  interwoven  with 
the  northern  ramifications  of  the  Trans-Himalayan  ranges,  ought  to  be 
called,  for  instance,  "  The  Central  Tibetan  Alps."  They  are  much  lower 
than  the  Trans-Himalayas.  On  both  sides  of  them  there  is  compara- 
tively^ low  land,  two  latitudinal  depressions  corresponding  to  the  great 
latitudinal  valleys  of  the  Chang-tang.  In  the  northern  depression  we 
have  the  Sachu-tsanpo,  Selling-tso,  Chargu-tso,  Addan-tso,  Bogchang-tsanpo, 
Tong-tso,  Lakor-tso,  Luma-ring-tso,  etc.  ;  in  the  southern,  the  Kyaring- 
tso,  Tsiku-tso,  Ngangtse-tso,  Dangra-yum-tso,  Teri-nam-tso,  Tabie-tsaka 
and  Nganglaring-tso,  whereas  the  Nam-tso,  Shuru-tso,  Karong-tso, 
Chunit-tso,  Tarok-tso,  Poru-tso,  Shovo-tso,  Argok-tso,  and  Panggong-tso 
more  intimately  belong  to  the  Trans-Himalayas.  The  Amchok-tso,  Lap- 
chung-tso,  and  Senit-tso  are  situated  south  of  the  head  watershed. 

The  breadth  of  the  Tr'ans-Himalayan  system,  where  it  is  broadest,  is 
some  120  miles,  whereas  the  broadest  part  of  the  Himalayas  is  about 
200  miles.  The  average  breadth  of  our  system  may  be  said  to  be 
80  to  100  miles;  it  is  broadest  in  the  middle,  in  Bongba,  and  becomes 
narrower  to  the  east  and  west ;  at  Panggong-tso,  for  instance,  its  breadth 
is  only  some  30  miles. 

I  have  mentioned  the  principal  eastern  passes,  and  will  now  add 
some  more  to  the  west.  Between  my  two  passes,  Angden-la  and 
Sangmo-bertik-la,  are  Tsalam-nakta-la,  Dombe-la,  and  Nakbo-kongdo-la, 
the  first  of  Avhich  is  important,  as  a  great  salt  road  crosses  it.  Between 
Sangmo-bertik-la  and  Samje-la  are  Saggo-la  and  Dicha-la,  both  of  which 
I  could  see  from  my  route.  Then  comes  the  great  gap  between  Samje- 
la  and  Surnge-la,  where  I  have  not  made  any  crossings,  and  where  the 
following  passes  are  situated  :  Dsalung-la,  Lungmar-la,  Pechen-la,  Lung- 
nak-la,  Jor-la,  Ganglung-la,  Men-la,  Pedang-la,  Gebbji-la,  and  Tarkyang- 
la.  West  of  Surnge-la  is  my  Lachen-la.  There  are  said  to  be  some 
other  passes  used  only  by  hunters,  shepherds,  and  robbers,  but  not  for 
trade,  travelling,   or  pilgrimage.     West  of   Yukti-la,  which,    I   ])elieve. 
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was  crossed  by  Mr.  Calvert  some  four  years  ago,  there  are  several 
passes,  most  of  them  easy,  but  some  snowed  over  and  closed  in 
winter. 

The  orographical  and  hydrographical  rank  of  the  Trans-Himalayas  is 
more  distinguished  and  important  than  the  rank  of  the  Himalayas. 
The  western  Himalayas  are  a  watershed  between  the  Indus  and  its 
tributaries,  the  eastern  part  between  the  Brahmaputra  and  the  Ganges  ; 
but  every  drop  of  water  that  falls  in  the  Hinialayas  goes  to  the  ocean. 
On  the  other  hand,  almost  the  whole  central  part  of  the  Trans-Himalaj^as 
is  a  watershed  lietween  the  Indian  Ocean  to  the  south  and  the  self- 
contained  plateau  depressions  to  the  north,  from  which  the  water  never 
reaches  the  ocean.  In  the  far  west  the  Trans-Himalaya  is  also  a  water- 
shed between  the  Indus  and  some  of  its  higher  tributaries,  and  in  the 
far  east  it  is  a  watershed  between  the  Brahmaputra  and  the  Salwen. 
Except  the  Sahven,  there  is,  within  Tibet,  onlj'  one  river  that,  beginning 
from  the  northern  side  of  the  Trans-Himalaya,  reaches  the  ocean  ;  but 
this  river  is  a  lion,  and  the  Tiljetans  call  it  also  8inge-tsanpo,  the  Indus, 
which  breaks  through  the  range  in  a  transverse  valley.  Other  rivers 
from  the  northern  side  of  the  Trans-Himalaya  are  doomed  to  die,  or 
rather  evaporate  in  salt  lakes  without  outlet.  From  east  to  west  the 
principal  of  them  are :  the  Xgang-chu,  Ti-chu,  and  Bo-chu  to  the 
Xam-tso  ;  Ota-tsanpo,  and  Bara-tsanpo  falling  into  Kyaring-tso,  which  is 
a  freshwater  lake ;  the  Tagi'ak-tsanpo  to  Xgangtse-tso ;  the  Targo- 
tsanpo  to  Dangra-yum-tso ;  the  Soma-tsanpo  to  Teri-nam-tso ;  the  Bup- 
tsang-tsanpo  to  Tarok-tso,  which  is  fresh ;  the  Goang-tsanpo  and 
Nyapchu-tsanpo  to  Poru-tso ;  the  Pedang-tsanpo  to  Sbovo-tso ;  the 
Sumdang-tsanpo,  Lavar-tsanpo,  and  Aong-tsanpo  to  Nganglaring-tso. 
The  great  geographical  homology  of  this  arrangement  is  very  curious 
and  interesting. 

The  principal  Trans-Himalayan  ranges  are,  Xien-chen-tang-la,  which 
further  west  is  called  Kanchung-gangri,  and  dies  away  to  the  north- 
west, north  of  Samje-la,  then  the  Targo-gangri — 8hru-tso — Lapchung 
range,  iinishing  at  Tarok-tso,  and  north  of  it  is  the  Teri-nam-tso  range. 
Further  west  we  have  the  Lumpo-gangri-Lunkar  range,  one  of  the 
very  highest,  and  then  the  Surla  range  between  Poru-tso  and  Shovo-tso. 
South  of  Selipuk  is  the  Ding-la  range  and  the  Surnge  range,  which  is 
the  same  as  the  one  north  of  Kailas,  and  which  further  west  is  broken 
through  by  the  Indus. 

Trans-Himalaya  are  situated  in  or  touch  the  following  provinces  : 
Kham,  Nakchu,  U,  Tsang,  Naktsang,  8aka,  Chokchu,  Bongl)a,  Eundor- 
Selipuk,  8ingtod-singmet,  Ngari-khorsum,  and  Kudok  ;  that  is  to  say, 
most  of  inhabited  Tibet. 

The  provinces  of  Bongba  and  of  Chokchu  were  the  only  ones 
in  Til)et  which  hitherto  have  remained  aljsolutely  unknown  to  the 
Europeans — I  believe  even  their  names  were  unknown.  Bonglja  is 
divided  into  twelve  districts,  with  a  Gova  as  chief  of  every  one  of 
them.  It  is  a  well-populated  country,  with  a  great  amount  of  tents, 
sheep  and  yaks  :  for  example,  the  district  of  Bongba-changma  was  said  to 
have  300  tents.     During  such  a  year  as  this,  when  the  grass  is  bad,  as 
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there  was  no  rain  in  1907,  a  great  part  of  the  nomads  go  north  to  the 
central  plateau  land  where  the  gi'ass  is  better. 

The  province  is  crossed  hy  innumerable  roads.  I  distinguished 
between  seven  different  sorts  of  roads — gold  roads,  salt  roads,  trade 
roads,  administrative  roads,  pilgrims'  roads,  nomads'  roads,  and  rol)bers' 
roads.  The  last  category  are  practically  no  roads,  as  they  go  where 
nobody  else  is  going.  The  Serpun-lam,  or  "the  gold-inspectors'  road," 
also  called  8er-lam,  or  "  the  gold  road,"  is  one  of  the  most  important 
roads  in  all  Tibet.  It  begins  from  Lhasa,  crosses  Cluring-la,  passes 
Shansa-dsong,  goes  south  of  Dangra-yum-tso,  north  of  Teri-nani-tso  and 
Taliie-tsaka,  crosses  the  Surla  range  in  Ka-la,  and  continues  to  Selipuk, 
Yuml)a-matsen,  and  Tok-jahuig.  The  salt  roads,  or  "  Tsalam,"  converge 
from  all  parts  of  Tibet  to  Tabie-tsaka,  and  many  of  the  Trans-Himalayan 
passes  I  have  mentioned  are  taken  by  the  salt  caravans.  By  adminis- 
trative roads  I  mean  simply  local  tracks  used  by  representatives  of 
certain  districts,  who,  on  a  certain  day  every  year,  have  to  come  to  a 
certain  place  where  the  officials  of  Government  meet  to  collect  the 
contriljution  they  have  to  pay  for  the  right  of  using  the  grazing-grounds 
for  their  flocks. 

But  now  I  must  flnish,  and  I  hope  you  will  excuse  the  length  of 
this  paper.  I  wrote  it  between  Selipuk  and  Tokchen,  and  it  is  forty- 
three  pages  long  in  manuscript.  So,  as  my  diary  is  a  little  more  than 
6200  pages  long,  I  should  have  to  deliver  one  hundred  and  forty  lectures 
like  this  if  I  should  be  able  to  give  all  the  information  I  have  brought 
home.  This  lecture  is  thus  a  very  short  account  of  a  very  long  journey, 
the  results  of  which  it  will  take  two  or  three  years  to  work  out.  But, 
once  put  into  order  and  published,  I  hope  it  will  prove  to  be  of  some  use 
to  India,  and  then  my  work  in  the  great  grand  loneliness  of  Tibet  will 
not  have  been  in  vain. 


EASTER  ISLAND. 

Pytheas,  the  famous  geographer  of  Marseilles,  having  made  an 
adventurous  voyage  from  his  native  place  along  the  west  coast  of 
Europe,  reached  the  northern  confines  of  Britain  and,  greatly  daring, 
sailed  on  for  six  days  more  until  he  reached  a  spot,  possibly  Norway, 
possibly  Iceland,  the  inhabitants  of  which  called  it  Thule,  and  which, 
thereafter,  he  believed  to  be  the  most  distant  land  in  the  world.  Had 
he  lived  in  the  present  day,  it  is  more  than  probable  he  would  have 
changed  his  opinion,  and  given  his  vote  for  Easter  Island  as  the  verit- 
able Ultima  Thule.  This  little  spot  on  the  glol)e,  for  it  is  only  34 
square  miles  in  area,  is  situated  in  27°  8'  S.  lat.  and  109°  24'  W.  long., 
and  is  the  last  of  the  long  chain  of  islands  in  the  Pacific  Ocean.  It  is 
more  than  t^vo  thousand  miles  from  the  coast  of  South  America,  and 
some  eleven  hundred  miles  from  Pitcairn  Island,  its  nearest  neighbour. 
There  can  be  no  doubt  as  to  its  origin,  for  the  whole  island  is  volcanic. 
Within  its  limited  area  there  are  three  craters  of  extinct  volcanoes,  one 
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of  them  nearl}^  two  thousand  feet  high.  The  soil  of  decomposed  lava  is 
exceedingly  fertile.  It  is  true  that  except  in  the  immediate  vicinity  of 
houses  inhabited  by  Europeans  there  are  no  trees  ;  only  a  few  bushes 
from  ten  to  twelve  feet  high,  l:)ut  many  sorts  of  tropical  fruits  grow  in 
profusion,  and  the  island  supports  a  large  number  of  cattle  and  sheep. 
Yet  it  seems  certain  that  at  one  time  there  were  plenty  trees  in  the 
island,  for  decayed  trunks  of  considerable  size  are  still  found.  The 
water-supply  consists  of  some  brackish  springs  l>y  the  seashore  and  pools 
inside  the  craters  of  the  volcanoes.  Although  there  is  a  copious  rainfall, 
there  are  no  ruiniing  streams.  The  inhalntants  of  the  island  when  it 
first  became  known  to  Europeans  were,  and  indeed  still  are,  of  a  singu- 
larly mild,  gentle  and  peaceable  disposition.  Their  thieving  propensities 
were  indulged  so  openly,  that  it  seemed  obvious  that  they  had  no  idea 
they  were  doing  anything  wrong.  Until  the  arrival  of  missionaries 
they  had  no  conception  of  morality  as  under.stood  by  civilised  peoples. 
The  problem  of  where  the  inhabitants  of  Easter  Island  originally  came 
from  has  puzzled  ethnographers  and  archaeologists,  and  may  be  said  to 
be  still  unsolved.  Dr.  A.  Carroll,  in  the  Journal  of  ihc  Folyneakm  Society, 
states  his  belief  that  Easter  Island  was  colonised  by  emigrants  from 
Western  America,  who  were  in  possession  of  a  written  or  hieroglyphic 
language,  the  use  of  which  Avas  ultimately  prohibited  in  America  by  the 
Incas.^  The  inhabitants  themselves  have  a  nebulous  confused  tradition 
that  their  ancestors  came  from  the  island  of  Eapa,  which  is  some  nine- 
teen hundred  miles  distant  from  Easter  Island.  But  there  are  certain 
sculptural  and  architectural  remains  in  the  island  Avhich  indicate  that  at 
some  remote  period  the  island  must  have  been  inhabited  by  Polynesians 
far  in  advance  in  many  respects  of  the  present  inhabitants.  On  this 
curious  and  recondite  subject  the  opinion  of  the  distinguished  scientist 
and  geographer,  Elisee  Pveclus,  is  worthy  of  attention  :  "  Par  ses  popu- 
lations humaines,  la  Polyu6sie  est  un  domain  distinct  dans  le  monde 
oceanique ;  cependant  la  race  ne  parait  pas  y  etre  al^solument  sans 
melange  d'^lements  strangers.  Meme  des  vestiges  de  civilisations 
difFerentes  de  celles  des  Polynesiens  actuels  prouvent  que  des  revolutions 
ont  eu  lieu  dans  ces  archipels  et  que  les  effets  en  out  et6  assez  conside- 
rables pour  substituer  une  race  a  une  autre.  Les  curieux  monuments  de 
I'ile  de  Paques,  qui,  du  reste,  sont  incomparablement  inf^rieurs  en  valeur 
artistique  aux  sculptures  des  bateaux  de  Birara  ou  des  cases  de  la 
Nouvelle  Z6lande,  sont  peut-etre  les  t^moignages  d'une  ancienne  culture. 
Tout  souvenir,  toute  legende  se  rapportant  aux  ages  oil  furent  tallies  ces 
monuments,  ont  completement  disparu  ehez  les  indigenes  conteniporains  ; 
on  se  demande,  avec  Hamy,  s'il  ne  faut  pas  les  attribuer  a  des  naturels 
de  la  race  papoua,  car  des  cranes  trouves  dans  les  tomljeaux  de  I'ile  de 
Paques  ne  different  en  rien  de  ceux  de  la  Nouvelle-Guinee  par  leurs 
caracteres  essentiels.  Les  *  statues '  sont  des  effigies  en  basalte  d'enormes 
dimensions,  qui  representent  la  tete  et  le  buste  de  personnages  ayant 
uniform^ment  le  front  bas,  les  arcades  sourcilieres  proeminentes,  le  nez 
long  et  aux  fortes  narines,  la  bouche  grande  aux  leA  res  minces  et  une 
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physiouomie  severe  ;  d'apres  Clements  Markhani,  ces  figures  se  rap- 
procheraient  plus  du  type  aymara  que  du  type  Polynesien  ;  toutes  out  le 
haut  et  le  derriere  du  crane  aplati ;  de  chaque  c6t6  de  la  tete  la  pierre 
est  taillee  de  maniere  a  simuler  de  longues  bandelettes  se  confondant 
avec  I'oreille.  La  plupart  de  ces  bustes,  idoles  ou  statues  fun^raires, 
sont  erig^s  sur  des  eorniches  de  basalte  dans  I'int^rieur  d'un  cratere  ; 
il  en  est  meme  qui  n'a  pas  encore  et6  completement  d^.gag6  de  la  roche 
primitive  par  les  carriers  ;  des  instruments  dobsidienne,  grattoirs  ou 
couteaux,  gisent  sur  le  sol  environnant ;  ce  sont  prol)ablement  les  outils 
qui  servirent  aux  sculpteurs  de  la  race  eteinte.  On  voit  aussi  dans  I'ile 
de  Piiques  des  allees  pav^es  de  dalles  regulieres  et  des  murs  orn^s  de 
petits  ob^lisques  ;  enfin  on  a  fait  dans  cette  ile  la  trouvaille  unique  de 
'  l)ois  jjarlants,'  planchettes  en  bois  de  toromiro,  acacia  a  filjre  dure,  sur 
lesquelles  sont  represent(is  avec  beaucoup  de  soin  et  en  lignes  regulieres 
des  objets  de  diverses  especes,  poissons,  tortues,  serpents,  jjlantes,  coquil- 
lages,  ainsi  que  des  hommes  et  leurs  amies ;  ce  sont  des  veritables 
hi^roglyphes.  II  n'est  pas  encore  certain  que  les  bois  parlants,  conserves 
pour  la  plupart  au  mus^e  chilien  de  Santiago,  aient  6t6  d^chiffres  comme 
on  I'a  pretendu  :  d'apres  de  Lapelin,  un  chef,  mort  vers  le  milieu  du 
siecle,  savait  lire  et  6ci'ire  au  moyen  de  ces  signes.  Les  vestiges  de 
civilisation  antique  trouv^s  a  I'ouest  de  I'ile  de  Paques  et  en  d'autres 
terres  Polyn^siennes,  notamment  dans  I'ile  Maiden,  I'une  des  "  sporades  " 
de  I'archipel  Fanning,  et  dans  Papa,  Tune  des  iles  Tuljuai,  ne  consistent 
guere  qu'en  voies  pavees  et  en  constructions  dites  cyclopeennes."  Some 
of  these  platforms  are  from  two  hundred  to  three  hundred  feet  long,  and 
are  built  of  stones  some  six  feet  in  length  accurately  laid  together  with- 
out cement.  They  face  the  sea,  and  on  the  top  of  them  are  slabs  of 
stone  on  which  stood  the  statues  described  by  Keclus.  It  is  very  evi- 
dent that  neither  the  statues  nor  the  platforms  could  be  the  handiwoi'k 
of  ancestors  of  the  present  inhabitants  of  the  island,  and  the  question  of 
who  made  them  remains  still  unsolved.  We  may  add  that  specimens  of 
these  statues  may  now  be  seen  in  che  British  Museum. 

The  island  emerges  into  the  clear  light  of  history  only  in  the  early 
part  of  the  eighteenth  century,  when  it  was  discovered  hy  a  Dutch 
Captain,  Jacob  Roggeveen,  in  the  year  172-2.  The  history  of  the 
expedition  under  Roggeveen  and  of  that  of  Gonzales  in  1770  is  the 
subject-matter  of  the  latest  publication  of  the  Hakluyt  Society,^  in  which 
the  log  of  Roggeveen  and  the  Journal  of  the  Chief  Pilot  of  Gonzales  are 
given  in  extenso  with  man}'-  other  interesting  documents,  throwing  light 
on  the  inception,  progress,  and  results  of  the  two  expeditions.  The 
volume  is  ably  edited  by  Mr.  Bolton  Glanvill  Corney,  and  fully  maintains 
the  high  standard  of  literary  merit  which  we  are  accustomed  to  expect 
in  all  the  Hakluyt  publications.  Early  in  the  eighteenth  century  both 
the  Dutch  and  Spanish  authorities  were  exceedingly  anxious  to  find  out 
the  exact  locale  of  a  certain  island,  which  had  been  discovered  in  1687 
by  Captain  Edward  Davis  in  his  voyage  to  the  West  Indies,  and  named 

1  The  Voyage  of  Captain  don  Felipe  Gonzalez  in  the  Ship  of  the  Line  San  Lorenzo,  with 
the  Frigate  Santa  Rosalia,  in  Company  to  Easter  Island  in  1770-1.  Ed.  by  Bolton  Glanvil 
Corney.     Cambridge  :  Hakluyt  Society,  1908. 
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by  them  Davises  Island.  The  object  of  both  authorities  was  of  course 
to  secure'  Avhat  they  believed  would  be  a  strong  point  ifapimi  on  the 
road  to  the  East  Indies,  and  especially  to  keep  each  other  from  getting 
possession  of  a  possibly  good  port  of  call  for  their  ships.  Previous 
expeditions  of  a  like  nature  on  the  part  of  the  Dutch  had  had  but  a 
moderate  success,  although  conducted  by  such  able  seamen  and  stout 
hearts  as  Joris  van  SpeiUtergen  and  Jacob  le  Maire.^  That  of  Roggeveen 
was  designed  apparently  rather  on  warlike  than  on  commercial  lines,  for 
his  three  ships  were  strongly  armed  and  Avere  provisioned  for  twenty- 
eight  months  hy  "  the  Amsterdam  Chamljer  in  pursuance  of  a  Resolution 
of  the  Honble.  the  Directors  of  the  Netherlands  Chartered  West  India 
Company  at  a  meeting  of  their  Board  held  at  the  Hague  on  the  10th 
April  1721."  Roggeveen  arrived  in  sight  of  what  he  thought  was 
Davises  Island  on  Saturday,  the  5th  April  1722,  Easter  Day,  and  he 
named  the  island  "Easter  Island."  He  remarks: — "There  was  great 
rejoicing  among  the  people,  and  every  one  hoped  that  this  low  land 
might  prove  to  be  a  foretoken  of  the  unknown  Southern  continent."'"  A 
very  cursory  examination  of  the  island  sufficed  to  show  that  it  in  no  Avay 
corresponded  to  the  island  described  by  Davis,  or  rather  by  Dampier  in 
his  account  of  Davis's  A'oyage.  Roggeveen  had  hardly  landed  a  force 
on  the  island  when  the  thie"\ang  propensities  of  the  inhabitants  caused 
trouble,  in  the  course  of  which  the  Dutch  fired  on  them  and  killed 
several,  an  unfortunate  commencement  to  negotiations,  which,  however, 
speedily  became  and  continued  amicable.  He  described  the  islanders  as 
having  well-proportioned  limbs,  with  large  and  strong  muscles  and  big 
in  stature.  They  painted  themselves,  but  their  natural  colour  was  pale 
yellow  or  sallowish  ;  their  hair  was  mostly  short,  although  some  Avore  it 
long  or  hanging  down  the  back,  or  plaited  and  curled  on  the  top  of 
the  head.  They  had  houses  or  huts,  apparently  50  feet  long  b}^  15 
Avicle  by  9  high,  with  one  entrance  so  Ioav  that  one  had  to  stoop  to 
get  inside.  Their  canoes  Avere  poor  and  flimsy.  As  to  the  soil,  it  Avas 
"  exceedingly  fruitful,  producing  bananas,  potatoes,  sugar-cane  of  remark- 
al)le  thickness,  and  many  other  kinds  of  the  fruits  of  the  earth  ;  although 
destitute  of  large  trees  and  domestic  animals  except  poultry.  This  place, 
as  far  as  its  rich  soil  and  good  climate  are  concerned,  is  such  that  it 
might  be  made  into  an  eaithly  Paradise.'  On  the  10th  April,  RoggCAxen 
sailed  aA\^ay  Avest  in  the  "  hope  that  a  good  discovery  of  a  high  and  Avide- 
stretching  tract  of  land  should  result  after  a  little  Avhile,"  a  hope  Avhich 
of  course  failed  to  be  realised.  The  Dutch  seem  to  have  taken  no 
farther  interest  in  the  island,  Avhich  indeed  AA'as  oln^iously  unsuitable  as 
a  port  of  call  on  the  AA-ay  to  the  Indies,  and  offered  no  attractions  in  the 
matter  of  commerce.  From  the  interesting  introduction  to  the  Hakluyt 
publications  we  learn  that  the  discoA^ery  of  Roggeveen's  log  and  papers 
Avas  made  accidentally  in  the  course  of  a  search  for  some  other  papers  in 
the  archives  of  the  old  West  India  Company  at  Middelliurg.  They  Avere 
published  in  1831,  and  have  noAv  been  translated  for  the  lienefit  of 
English  readers  by  Mr.  Corney. 

'  Scottish  Geographical  Magazine,  vol.  xxiii.  p.  .501. 
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In  marked  contrast  to  the  prompt  and  vigorous  policy  of  the 
Amsterdam  Chaml)er  of  merchants  came  the  characteristically  slow  and 
deliberate  action  of  the  Court  of  Spain.  Buccaneers — English,  French 
and  Portuguese — had  harried  the  commerce  and  plundered  the  towns  of 
Spain  during  the  seventeenth  and  eighteenth  centuries  with  more  or 
less  impunity.  It  was  not  till  1769  that,  by  Eoyal  command,  two  ships 
were  despatched  from  Callao  in  search  of  the  Island  of  David,  and  "  to 
examine  others  in  the  South  Sea  and  off  the  coasts  of  Chiloe  whereat 
the  English  might  have  established  themselves."  At  that  time  Don 
Carlos  III.  was  king  of  Spain,  and  his  Viceroy  in  Peru  was  Don  Manuel 
de  Amat,  a  distinguished  and  experienced  soldier,  of  resolute  will  and 
fervent  loyalty,  the  best  officer  that  could  have  been  chosen  to  fill  the 
onerous  post  of  Viceroy  at  Lima  at  a  time  when  war  between  England 
and  Spain  was  imminent.  The  expedition  consisted  of  the  ship  of  war 
>San  Lomv.o  and  the  frigate  Santa  Bomlia,  under  the  command  of  Don 
Felipe  Gonzales.  Leaving  Callao  on  the  10th  April  1770,  they  reached 
what  they  imagined  to  l)e  the  Island  of  David  on  the  15th  November. 
They  promptly  took  possession  of  it  in  the  name  of  the  King  of  Spain, 
named  it  "  San  Carlos,"  and  on  the  20th  November,  with  characteristic 
Spanish  pomp  and  ceremony,  they  erected  three  crosses  on  three  hillocks 
in  the  islands  amid  salvoes  of  musketiy  to  which  the  ships  replied.  The 
inhabitants  of  the  islands  naturally  raised  no  olijections  to  a  proceeding 
to  which  they  could  attach  no  meaning,  and  indeed  some  of  them 
appended  their  marks  by  way  of  attestation  to  the  deed  of  cession.  At 
least  this  was  what  the  Spaniards  understood  by  the  marks.  Don  Felipe 
then  sailed  away  to  Callao,  arriving  apparently  early  in  the  following 
January,  and  lost  no  time  in  reporting  his  success  to  the  Viceroy.  That 
strenuous  officer  grasped  the  situation  at  once,  and  proposed  prompt  and 
drastic  measures  to  ensure  the  permanence  of  his  royal  master's  authority 
on  the  island.  "  We  should,"  he  says,  "  find  ourselves  exposed  to  a 
constant  menace  if  once  a  foreign  enemy  of  whatsoever  nation  should 
gain  effective  possession,  and  establish  themselves  there,  where  they 
would  have  the  advantage  of  meeting  with  a  native  race  upon  the  spot, 
who,  when  civilised,  could  supply  the  places  of  any  Europeans  who  might 
be  lacking.  For  these  reasons  I  consider  it  imperative  that  we  should 
forestall  them  by  taking  possession  and  effectively  occupying  the  island, 
either  l)y  fortifying  it,  or  by  removing  the  native  population  to  this 
country  and  forming  them  into  colonies  or  village  settlements."  The 
Court  of  Spain,  however,  pursued  its  characteristic  leaden-footed  way, 
and  nearly  a  year  elapsed  ere  the  Minister  of  State  sent  on  to  the 
Viceroy  at  Lima  the  king's  instructions — a  typical  example  of  the  usual 
Spanish  endeavour  to  combine  religion  and  politics.  His  Majesty  "  vieAvs 
that  useful  discovery  with  two  aims  in  mind — the  first,  to  rescue  the 
natives  from  their  wretched  state  of  idolatry,  winning  them  by  such 
discreet  and  gentle  means  as  may  be,  to  a  knowledge  of  the  true  God 
and  the  profession  of  our  Catholic  religion  ;  and  the  second,  to  gain 
effective  possession  of  the  said  island  in  such  wise  that  no  other  foreign 
nation  shall  occupy  it.  His  Majesty  considers  that  the  settlement  of  a 
few  families  (who  may  conveniently  be  composed  of  married  soldiers)  is 
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all  that  is  needed  for  both  these  objects ;  and  that  they  should  be  pre- 
sided over  by  a  judicial  officer  assisted  by  some  Missionary  Brothers." 
The  A-arious  interesting  papers  in  connection  with  the  expedition  of 
Gronzales  are  preserved  in  the  archives  at  Seville  ;  they  have  been  trans- 
lated hy  Mr.  Corney,  who  also  compared  them  with  copies  found  in 
other  Spanish  collections.  The  inhaljitants  of  Easter  Island,  however, 
did  not  receive  the  doubtful  Ijlessing  of  a  colony  of  married  soldiers,  a 
judicial  officer  and  some  missionary  brethren  ;  the  Court  of  Spain  had  its 
hands  more  than  full  of  trouble  in  Europe.  Gonzales  continued  to  serve 
his  country  with  distinction  for  many  years,  attained  the  rank  of  Rear- 
Admiral,  and  died  at  the  ripe  age  of  ninety. 

Captain  Cook  visited  Easter  Island  in  1774  and  La  Perouse  in  1786. 
At  the  latter  date  the  population  of  the  island  was  estimated  at  under 
three  thousand.  Captain  Beechey  in  H.M.S.  Blossom  touched  at  Easter 
Island  in  1825  and  found  a  population  which  he  estimated  at  twelve 
hundred.  He  remarked  that  the  gigantic  busts  of  stone  which  once 
existed  in  the  island  "  had  altogethei'  disappeared  and  that  a  few  heaps 
of  rul)bish  only  occupy  the  spot  where  it  is  doul)tful  whether  one  of  the 
busts  was  erected  or  not " — a  statement  which  indicates  that  his  examina- 
tion of  Easter  Island  had  been  Aery  far  from  thorough.  Apparently  the 
inhabitants  enjoyed  peace  till  1863,  Avhen  certain  Peruvian  ships  called 
at  the  island,  decoyed  a  great  number  of  them,  men  and  Avomen,  on 
board  and  carried  them  off  to  the  Chinchas,  three  Avretched  bare  rocks 
opposite  the  bay  of  Pisco,  Avhere  they  Avere  treated  as  slaves  and  com- 
pelled to  load  ships  Avith  guano.  The  gi'eat  majority  of  them  soon  suc- 
cumbed to  bad  treatment  and  change  of  circumstances.  In  1864  a 
French  Jesuit  missionary,  Fr.  Eugene  Eynault,  Avent  Avith  a  number  of  lay 
helpers  to  Easter  Island  in  the  charitable  hope  of  ciA'ilising  the  inhabitants. 
In  1868  the  island  Avas  A'isited  Ijy  H.M.S.  Topaze,  and  a  A-ery  interesting 
account  of  it  Avas  read  to  the  Royal  Geographical  Society  in  London, 
Av^hich  appears  in  extenso  in  the  Society's  Joumal  for  1870.  The  paper, 
by  Dr.  Linton  Palmer,  F.R.G.S.,  surgeon  of  the  Topaze,  has  but  feAv  pre- 
tensions to  literary  merit  but  is  full  of  interesting  details,  the  Avork  of  a 
man  of  keen  obserA'ation,  Avho  had  taken  the  greatest  pains  to  ascertain 
and  record  every  bit  of  information  about  the  island  and  its  inhabitants 
that  Avas  procurable  during  the  short  stay  of  the  Topaze  at  the  island. 
In  1874  the  missionaries  deported  a  numljer  of  the  inhalntants  to  Tahiti, 
and  the}^  themselves  left,  in  1878,  taking  Avith  them  another  batch  of 
the  islanders  to  an  island  in  the  Gambler  group,  OAvned  by  Messrs. 
Salmon  and  Brander,  Avho  traded  in  live  stock.  In  the  year  1886  the 
U.S.vS.  Mohican  called  at  Easter  Island,  and  during  a  stay  of  twelve  days 
several  of  the  officers  made  a  careful  iuAestigation  into  the  conditions  of 
the  island.  A  report  by  Surgeon  George  H.  Cooke  appeared  in  the 
annual  report  of  the  Smithsonian  Institution  for  the  year  1897,  and  is 
based  to  some  extent  on  the  information  supplied  to  him  by  Mr.  Salmon, 
who  Avith  his  partner,  Mr.  Brander,  had  shifted  his  quarters  from  the 
Gambler  group  and  had  resided  on  Easter  Island  for  seven  years. 
Surgeon  Cooke  remarks  on  the  general  healthiness  of  the  inhal>itants  of 
the  island  and  their  simple  habits.      "Diseases,"  he  says,  "are  very  rare 
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among  the  Eapa  Nuiis,  and  they  seem  to  l:»e  exempt  from  the  ordinary 
ills  of  humanity.  There  are  no  '  medicine-men '  among  them,  and  they 
haA^e  no  pharmacopoeia  worthy  the  mention.  During  our  A'isit  there  was 
not,  to  the  best  of  our  knowledge,  a  case  of  acute  disease  on  the  island." 
He  observed  that  the  islanders  had  no  fixed  time  for  eating,  very  few 
cooking  utensils,  and  that  they  used  stone  ovens  for  preparing  their  food. 
At  the  time  of  his  visit  the  total  population  had  dwindled  to  one  hundi-ed 
and  sixty-six,  of  whom  eleven  were  foreigners.  The  inhabitants  were  a 
"  small-boned,  medium-sized  people,  not  robust  nor  very  muscular,  but 
very  lithe,  strong,  active,  tireless  on  the  march,  capable  of  carrying 
heavy  burdens  long  distances  and  inditterent  to  weariness."  They  had 
brown  eyes,  black  brows  and  lashes,  "a  pleasing,  mild,  frank,  modest, 
intelligent  and  somewhat  sad  expression  of  countenance,"  l)eautiful  teeth, 
and  small  hands  and  feet.  "  They  all  dress  in  European  costume.  They 
are  a  bright,  intelligent,  quick-A\'itted  people,  of  i-ather  a  nervous  tempera- 
ment ;  tractable  and  gentle  in  disposition,  decidedly  sympathetic  and 
tender-hearted  and  markedly  emotional  in  their  natures,  so  that  they  are 
easily  moved  to  tears  or  laughter."  Most  of  them,  it  appears,  can  read 
and  write,  but  they  are  very  averse  to  hard  work  ;  grave  crime  is  exceed- 
ingly rare,  and  intoxicating  drinks  are  unknown.  Their  marriage  and 
burial  customs  are  a  mixture  of  those  of  the  Church  and  savage  days- 
Surgeon  Cooke's  report  is  exceedingly  interesting  as  it  enables  us  to  com- 
pare the  condition  of  the  island  and  its  inhabitants  some  twenty  years 
ago  with  the  accounts  given  of  them  by  Roggeveen,  Gronzales,  La  P6rouse, 
and  others  of  more  than  a  century  ago.  The  sad  inference,  however,  is 
that  from  one  cause  or  another  the  native  population  seems  doomed  to 
extinction;  it  is  said  that  in  1891  it  had  fallen  to  about  one  hundred; 
and  this,  although  two  of  the  principal  causes,  which  usually  operate  to 
produce  depopulation  in  the  Pacific,  viz.  drink  and  disease,  are  practically 
non-existent. 


PROCEEDINGS  OF  THE  ROYAL  SCOTTLSH  GEOGRAPHICAL 

SOCIETY. 

At  a  Meeting  of  Council  held  on  the  2nd  March,  the  following  ladies 
and  gentlemen  were  elected  Members  of  the  Society  : — 

Ernest  Moser.  Jolin  Edwards,  F.S.A.  Scot.  Robert  Galloway. 

A.  H.  Exner.  Miss  Isobel  Gordon.  James  A.  Hood.' 

Donald  S.  Mackaj-.  Miss  .J.  M.  Oliphant.  The  Earl  of  Cassillis. 

William  Miller.  David  Ritchie.  Matthew  Gieenlees. 

Mrs.  J.  G.  Maekay.  John  Wybar.  Lord  Kinross. 

James  A.  M'Callum.  James  Riddell.  John  M.  Kyd. 

Mrs.  Robert  Gray.  Mrs.  P.  C.  R.  Barclay.  Miss  K.  0.  Bannatyne, 

Charles  Brown.  '  Prof.  Richard  Lodge.  Mrs.  Gordon  Thomson. 

Miss  Emily  Irvine.  Miss  Francis  E.  Miller.  Captain  R   Lindner. 

Miss  Catharine  Henderson.  Major  A.  B.  Murray  of  Pol-    Robert  Lunn. 

Francis  A.  Rotteuburg.  niaise.  John  Fairley. 

Frederick  Gordon  Mackillop,  B.  B.  MacGeorge.  Colonel    William    Gordon 

M.A.,  LL.B.  Mrs.  Brnce  of  Sumbnrgh.  Thomson. 

Patrick  Cooper,  Advocate.  A.  H.  Bremner.  Miss  Maekay. 
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The  following  were  elected  "  Teacher  Associate "  Members  of  the 
Society  : — 

Miss  Margarete  Johrens.  I  William  Aitken, 

Joseph  B.  Lock,  M.A.  |  Miss  Nellie  Watson. 

Diploma  of  Fellowship. 

The  Council  conferred  the  Ordinary  Diploma  of  Fellowship  on 
Ebenezer  Duncan,  M.D.,  who  has  complied  with  the  prescribed 
conditions. 

Medals  for  the  Universities  of  Edinburgh  and  Glasgow. 

The  Council  resolved  to  offer  a  silver  medal  to  each  of  the  Universities 
of  Edinburgh  and  Glasgow,  to  be  called  the  "  Royal  Scottish  Geographi- 
cal Society's  Medal "  and  to  be  given  in  connection  with  the  Lectures  on 
Geography  at  these  Universities.  The  Council  proposes  that  the  Medals 
should  be  offered  for  a  special  essay  on  a  subject  to  be  settled  upon  by  a 
Committee  of  the  Royal  Scottish  Geographical  Society  and  the  Lecturers 
on  Geography. 

Opening  of  the  Rooms  in  the  Evening. 

The  Council  decided  that  the  Rooms  should  no  longer  be  kept  open 
on  Wednesday  Evenings. 

Diploma  of  Fellowship. 

At  a  General  Meeting  of  the  Society  held  in  the  Synod  Hall  on  25th 
March,  the  fee  for  the  ordinary  Diploma  of  Fellowship  was  raised  from 
One  to  Two  Guineas. 

Alteration  in  the  Constitution  and  Laws. 

Law  xxxvii  (b)  read  instead  of  "  on  payment  of  a  Diploma  Fee  of  One 
Guinea  " — "  on  payment  of  a  Diploma  Fee  of  Two  Guineas." 
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Europe. 

The  Climate  of  the  Mediterranean  Islands. — The  Archduke 
Louis  Salvator  of  Austria  has  recently  published  in  the  Mitteilungtn 
d.  h.k.  geographischcn  Gesellschaft  in  JFien,  ii.  (see  also  La  Giographie 
for  October  15)  an  interesting  paper  on  this  subject.  A  remarkable 
peculiarity  of  those  of  the  larger  islands  which  are  situated  at  some 
distance  from  the  shore,  is  that  the  northern  side  enjoys  a  warmer 
climate  than  the  southern,  a  fact  which  at  first  sight  seems  anomalous. 
The  archduke,  however,  shows  that  this  fact  is  directly  related  to  the 
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prevailing  winds.  As  a  geueral  rule  the  winds  of  the  Mediterranean 
converge  towards  Italy.  Thus  we  have  in  the  western  basin  the  mistral, 
a  north-westerly  wind,  and  in  the  eastern  basin  the  bora,  which  is 
north-easterly.  In  the  same  way  the  winds  which  blow  from  the  south 
blow  from  the  Straits  of  Gibraltar  towards  the  Gulf  of  Genoa  in  the 
eastern  region,  while  the  dry  sirocco  blows  in  the  eastern  basin  towards 
Italy  from  the  shores  of  Africa  and  Syria.  It  would  appear  at  fiist 
sight  that  the  northerly  winds  should  be  colder,  and  should  therefore 
chill  the  northern  shores  of  the  islands.  But  it  is  necessary  to  take  into 
account  the  position  of  the  mountain  chains.  These  are  sufficiently  high 
in  many  cases  to  be  snow-clad  in  winter,  and  always  to  produce  a  cold, 
damp  atmosphere.  The  northerly  winds  have  blown  over  a  great 
expanse  of  sea,  and  therefore  have  a  mild  temperature  when  they  reach 
the  islands.  As  they  pass  southwards,  however,  the  air  is  chilled  by  the 
mountain  ranges  of  the  interior,  with  the  result  that  the  southern  parts 
of  the  islands  have  a  lower  temperature. 

According  to  the  author,  it  is  easy  to  demonstrate  for  the  large 
islands  of  Corsica  and  Sardinia  that  the  western  coast,  exposed  to  the 
north-westerly  w  inds,  has  the  warmest  climate,  as  is  indicated  by  the 
great  plantations  of  orange  trees.  The  north  coast  of  Sicily  similarly 
presents  orange  groves  from  Termini  to  Patti.  The  south  coast,  on  the 
other  hand,  has  a  colder  climate,  for  the  winds  pass  over  the  heights  of 
Caltanisetta  and  Etna  before  reaching  it.  If  the  south-eastern  coast, 
from  Syracuse  to  Messina,  has  also  a  mild  climate,  this  is  due  to  the 
prevalence  of  south-easterly  winds. 

At  Majorca  the  differences  are  even  more  striking.  On  the  northern 
coast,  where  north-westerly  winds  predominate,  there  are  orange  groves 
at  Soller,  while  on  the  southern  coast,  near  Campos  and  Sandagny,  the 
winters  are  so  severe  as  to  render  even  the  cultivation  of  the  fig  difficult. 
In  Cyprus  also  the  beautiful  orange  groves  of  Kerinya  and  Bellapais  are 
placed  on  the  northern  coast,  while  the  southern  shores  are  cold.  In 
Crete  the  climatic  differences  are  less  well  marked,  and  depend  more 
upon  local  topography. 

America. 

Aboriginal  Means  of  Communication  in  N.  America. — Mr.  H. 

Baulig  contributes  to  the  Annales  de  Geographie  for  November  15,  a 
most  instructive  article  on  the  means  of  transport  adopted  by  the 
aborigines  of  North  America,  studied  in  their  relation  to  the  topography 
of  the  different  regions  of  the  country.  The  article  is  illustrated  by  a 
sketch  map  of  North  America,  which  is  divided  into  the  following  zones, 
characterised  equally  by  their  physical  features  and  by  certain  special 
means  of  transport : — (1)  The  Arctic  region,  with  the  ice-sledge  and  the 
skin-canoe;  (2)  The  Northern  Forest  region,  with  snow-sledge,  snow- 
shoe,  and  bark  canoe;  (3)  The  Atlantic  region,  where  communication  is 
chiefly  on  foot,  assisted  by  the  dug-out  canoe;  (4)  The  Great  Plains, 
where  the  dog  is  the  transport  animal,  while  in  the  north  the  snow- 
sledge  is  used  ;  the  bull-boat  also  occurs ;  (b)  The  Plateaux  and  Basins  of 
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the  Interior,  with  human  porterage;  (6)  The  north-west  coast  region, 
with  the  coasts  of  the  Gulf  of  Mexico  and  the  Caribbean  Sea  ;  here  the 
pirogue  is  used. 

The  author  then  proceeds  to  consider  each  of  these  regions 
separately,  noting  first  that  at  the  time  of  the  discovery  of  America  the 
only  domestic  animal  was  the  dog.  Wheeled  vehicles  were  unknown, 
and  on  water  the  sail  was  not  employed,  canoes  when  used  being  pro- 
pelled by  paddles.  On  the  other  hand,  some  of  the  native  means  of 
transport,  such  as  the  bark  canoe,  the  ice-sledge,  and  so  on,  offer  so  per- 
fect an  adaptation  to  the  physical  conditions  that  the  whites  have  been 
obliged  to  adopt  them  as  a  condition  of  existence  in  the  regions  in  which 
they  were  found. 

The  Arctic  region  is,  of  course,  the  region  of  the  Eskimo,  and  is 
physically  characterised  by  the  absence  of  arborescent  vegetation,  and 
the  deep  indentations  of  the  coast-line.  The  Eskimo  is  equally  at  home 
on  shore  and  on  the  sea,  and  passes  easily  from  the  one  medium  to  the 
other,  owing  to  the  perfection  of  his  means  of  transport.  Rapidity  of 
movement  is  indeed  the  first  condition  of  existence  in  this  barren  region, 
where  game  is  scarce  and  migratory.  On  land  the  characteristic  mode 
of  transport  is  the  heavy  ice-sledge,  very  diff'erent  from  the  snow-sledge  of 
the  Indians,  which  is  drawn  with  great  rapidity  by  teams  of  dogs.  This 
structure  is  particularly  adapted  for  movement  over  hard  ice  surfaces, 
such  as  occur  everywhere  during  the  winters,  which  are  dry,  with  little 
snowfall.  The  Eskimo  hns  also  the  snow-shoe,  but  this  does  not  show 
the  perfection  of  his  sledge,  and  is  probably  a  recent  introduction.  On 
the  water  the  Eskimo  has  his  kayak,  whose  resistance  to  stormy  seas  is 
well  known,  and  also  the  larger  Avomen's  boat,  used  for  the  transport  of 
household  stuff. 

South  of  the  Eskimo's  barren  grounds  comes  the  region  of  the 
Northern  Forest,  whose  Indian  inhabitants  have  quite  other  means  of 
transport.  The  beginning  of  the  forest  marks  the  junction  between  the 
two  territories.  Tliis  is  the  region  of  severely  glaciated  lands,  that  is  of 
lands  where  glacial  erosion  has  greatly  predominated  over  glacial  deposi- 
tion. The  result  of  this  erosion  is  that  the  primitive  river  systems  have 
been  virtually  obliterated,  and  the  existing  drainage  system  is  of  the 
"young"  type.  In  other  words,  lakes  are  numerous,  river-divides  are 
feebly  marked,  regions  of  rapids  alternate  with  regions  of  vast  marshes 
svhere  the  direction  of  flow  is  uncertain.  The  result  is  that  progress  over 
the  surface  of  the  land  in  summer  is  all  but  impossible,  so  that  during 
the  milder  months  of  the  year  circulation  must  be  by  water — not  until 
the  lakes  and  marshes  are  ice-locked,  and  the  uneven  surface  covered  with 
a  uniform  mantle  of  snow,  is  it  possible  to  travel  through  this  difficult 
country  by  land.  There  are  therefore  two  sets  of  means  of  transport, 
the  snow-sledge  and  snow-shoe  for  winter,  and  the  birch-bark  canoe  for 
summer.  The  snow-sledge  is  very  different  from  the  ice-sledge  of  the 
more  northern  regions.  It  is  much  lighter,  for  the  heavier  sledge  of  the 
north  would  sink  into  the  snow,  and  also  as  dogs  are  few  and  the  sledge 
has  to  be  dragged  by  the  women,  it  must  necessarily  be  less  cumbersome. 
Further,  as  the  Indian  finds  wood   and   game   wherever  he  goes,    his 
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luggage  can  be  reduced  to  a  smaller  bulk  than  that  of  the  Eskimo.  But 
the  chief  means  of  transport  is  the  birch-bark  canoe,  for  in  summer  the 
loAv  divides  (cf.  Prof.  Tarr's  "Through  Valleys,"  vol.  xxiv.  p.  579)  make 
the  streams  a  practically  continuous  waterway,  separated  only  by 
insignificant  portages.  So  perfect  is  the  adaption  of  the  canoe  to  the 
conditions  that  it  has  extended  beyond  the  zone  in  which  occurs  the  birch 
whose  bark  is  required.  Thus  in  the  north  of  Labrador  the  trees  are 
too  stunted  to  furnish  sufficient  bark,  which  is  obtained  from  the 
inhabitants  of  more  southern  regions,  with  the  result  that  a  more  or  less 
regular  trade  was  established  in  this  way. 

In  the  Atlantic  Region,  that  is  the  region  to  the  south  and  east  of  the 
Great  Lakes,  the  glacial  phenomena  present  themselves  under  a  different 
aspect.  Here  it  is  deposition,  rather  than  erosion,  which  is  in  evidence, 
as  witness  the  long  lines  of  drumlins,  moraines,  etc.  The  difference  is 
reflected  in  the  means  of  transport.  The  earlier  retreat  of  the  ice  in  this 
region  has  resulted  in  a  drainage  system  of  a  more  advanced  type,  and 
the  result  is  that  the  streams,  which  are  rapid,  with  well-marked  divides, 
with  few  lakes,  are  not  adapted  for  such  frail  vessels  as  birch-bark 
canoes.  These  are  replaced  by  the  "  dug-out,"  a  clumsier  but  more 
resistant  structure.  At  the  same  time  the  rivers,  which  form  magnificent 
waterways  for  the  vessels  of  civilised  man,  are  but  little  adapted  for 
primitive  embarcations,  and  the  dug-out  plays  a  relatively  small  part  in 
transport,  which  is  for  the  most  part  carried  on  on  foot,  by  means  of  the 
"  trails."  In  the  choice  of  these  primitive  paths  the  Indians  were  largely 
influenced  by  the  regular  lines  of  migration  of  the  wild  animals,  notably 
of  the  bison.  These  "  buftalo-roads  "'  are  so  useful  that  they  were  utilised 
later  by  the  pioneer  whites,  who  found  that  they  followed  the  most 
convenient  lines. 

In  the  region  of  the  Great  Plains,  with  their  vast  exposed  surfaces 
where  there  is  practically  no  shelter  from  the  tempests,  and  where 
atmospheric  changes  are  so  much  felt,  the  dog  becomes  the  beast  of 
burden.  The  burden  is  not  placed  directly  on  the  back  of  the  animal, 
but  is  attached  to  two  long  sticks,  which  at  night  form  the  poles  of  the 
tent,  the  whole  constituting  the  "  travail  "  or  "  travois  "  of  the  Canadians. 
The  limits  of  this  means  of  transport  are  very  well  defined ;  it  is  not 
found  in  the  forest  region,  and  does  not  cross  the  Mississippi.  In  winter 
the  dog  is  replaced  by  a  snow-sledge.  The  life  of  the  Indians  of  this 
region  was  profoundly  modified  when  the  advent  of  the  Spaniards  gave 
them  the  horse,  the  change  being  so  rapid  that  the  earlier  conditions 
have  become  obscured  in  many  parts.  The  Indians  of  the  Plains  were 
not  great  navigators,  but  they  possessed  in  their  hemispherical  "  bull- 
boats  "  a  very  curious  form  of  embarcation.  These  were  made  of  the 
skin  of  a  bull-bison,  and  were  chiefly  used  by  the  women  to  transport 
wood,  provisions,  etc. 

In  the  region  of  the  Plateaux  and  of  the  Basins  of  the  Interior,  where 
life  was  hard,  and  the  aborigines  were  largely  vegetable-eaters,  means 
of  transport,  apart  from  human  porterage,  were  practically  absent.  In 
this  region  begins  the  realm  of  the  human  porter,  which  extends  right 
down  the  backbone  of  the  continent  to  its  southern   extremity.     The 
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Special  point  of  interest  is  the  great  development  of  baskets,  clay  vessels. 
and  so  on,  to  carry  the  products  of  the  earth,  and  the  ingenious  arrange- 
ments of  head-bands,  breast-bands,  etc.,  by  which  these  were  attached  to 
the  person  of  the  carrier. 

On  the  Pacific  Coast,  from  Mt.  St.  Elias  to  Juan  de  Fuca  Strait,  the 
special  topographical  feature  is  the  abundance  of  islands  and  the  cor- 
related straits,  bays,  fiords,  and  so  on,  which  form  vast  areas  of  calm 
waters,  whose  shores  are  abundantly  clothed  with  trees.  This  coastal 
region  is  separated  from  the  interior  by  an  almost  insurmountable 
barrier.  The  conditions  then  are  such  as  to  naturally  lead  to  the 
development  of  a  maritime  people,  with  a  life  of  their  own  and  but  little 
communication  with  the  interior.  This  is  the  region  of  the  pirogue,  a 
magnificent  form  of  canoe,  often  highly  decorated,  which  may  be  fitted 
up  for  as  many  as  forty  oarsmen.  Further  south,  as  the  coast-line  loses 
its  sheltering  islands,  the  canoe  disappears,  and  the  means  of  communica- 
tion becomes  the  trail.  The  canoe,  and  with  it  a  people  of  navigators, 
reappears  on  the  shores  of  the  Gulf  of  Mexico,  and  elsewhere  where  the 
conditions  permit. 

As  the  whole  life  of  these  primitive  people  is  influenced  by  their 
means  of  transport,  the  subject  is  one  admirably  adapted  for  illustrating 
the  geographic  control  exercised  by  the  physical  conditions. 

Polar. 

Captain  Amundsen's  Expedition.— At  a  meeting  of  the  Eoyal 
Geographical  Society,  held  on  Monday,  January  25,  in  London,  Captain 
Amundsen  explained  fully  his  plans  for  his  Polar  Expedition  (cf.  xxiv. 
p.  655).  From  the  report  of  the  meeting  we  quote  the  following 
paragraphs,  setting  forth  the  aim  and  methods  of  the  Expedition  : — 

"  The  chief  aim  of  the  expedition  would  be  a  scientific  study  of  the 
Polar  Sea  itself,  or  rather  an  investigation  of  the  bottom,  and  oeeano- 
graphic  conditions  of  that  great  basin.  In  his  opinion,  work  with  this 
object  in  \\q\x  might  be  of  very  great  scientific  importance  for  several 
reasons.  In  the  first  place,  it  would  be  very  interesting  geographically 
to  become  better  acquainted  with  the  conditions  in  those  unknown  regions 
in  the  \acinity  of  one  of  the  poles  of  the  earth  ;  and,  in  the  second  place, 
it  would  be  an  important  matter  to  know  those  northern  waters  in  their 
relation  to  the  surrounding  seas — for  instance,  the  reciprocal  action 
between  the  Atlantic  or  the  Norwegian  sea  and  the  Polar  sea.  There 
was  a  constant  interaction  between  these  ocean  regions  which  could  not 
1)e  fulty  understood  until  each  of  them  had  been  explored.  Finally — and 
this  was  the  point  that  would  •weigh  more  heavily  in  the  scale  in  faA'Our 
of  an  expedition  through  those  regions — the  Polar  sea,  in  most  respects, 
afforded  a  far  more  favourable  practical  opportunity  of  studying  the 
ordinary  conditions  in  the  sea  than  any  other  place.  This  was  due  to 
the  peculiar  conditions  there — a  sea  2200  fathoms  deep,  or  even  more, 
upon  the  surface  of  which  one  could  move  al)out  almost  as  on  dry  land. 
One  could  live  and  build  upon  the  ice,  and  from  it  lower  all  one's  instru- 
ments into  the  sea,  and  reach  doAvn  to  the  greatest  depths,  without  all 
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the  difficulties  with  which  one  had  to  contend  in  storm  and  rough  water 
on  the  open  sea.  There  was  no  more  ideal  place  to  l»e  found  for 
oceanic  investigation. 

"  As  to  the  manner  in  which  he  had  thought  of  exploring  the  basin, 
Captain  Amundsen  said  that  he  had  thought  of  employing  the  same  mode  of 
procedure  as  Dr.  Nansen  with  his  Frani.  Relying  on  Nansen's  experience, 
he  had  determined  to  choose  his  point  of  departure  at  a  consideral)le 
distance  from  the  spot  where  Nansen  found  himself  ol>liged  to  let  the 
Fram  liegin  to  drift.  He  intended  to  ask  the  Norwegian  State  for  the 
loan  of  the  Fram  for  his  contemplated  ^'oyage  of  discovery.  As  the  result 
of  an  inspection  by  the  builder,  Colin  Archer,  it  was  stated  that  the 
Fram,  which  was  built  at  Larvik  in  the  years  1891  to  1893,  would, 
after  undergoing  repairs  in  accordance  with  a  plan  suggested  after  care- 
ful examination,  be  in  a  fit  condition  to  start  on  an  expedition  to 
Arctic  waters.  In  conclusion.  Captain  Amundsen  said  that  with  the 
Fram  equipped  for  seven  years  and  a  capable  crew,  he  would  leave 
Norway  in  the  beginning  of  1910.  They  would  make  for  San  Francisco 
round  Cape  Horn,  taking  in  coal  and  provisions  at  the  former  place. 
They  would  then  shape  their  course  for  Point  Barrow,  the  most  northerly 
point  of  North  America,  which  he  hoped  to  reach  by  July  or  August. 
From  this  place  the  last  news  would  be  sent  home  before  the  real  voyage 
began.  On  leaving  Point  Barrow,  it  was  his  intention  to  continue  the 
voyage  with  as  small  a  crew  as  possible.  They  would  then  make  for  the 
drift-ice  in  a  direction  north  by  north-west,  where  they  would  look  for 
the  most  favourable  place  for  pushing  further  north.  AVhen  this  had 
been  found  they  would  go  as  far  in  as  possible  and  prepare  for  a  four  or 
five  years'  drift  across  the  Polar  sea.  Throughout  the  voyage  up  to  this 
point  he  intended  to  make  oceanographic  observations  ;  and  from  the 
moment  the  vessel  became  fast  in  the  ice,  a  series  of  oliservations  would 
be  begun  with  which  he  hoped  to  solve  some  of  the  hitherto  unsolved 
mystei'ies." 

At  the  close  of  the  paper  a  letter  from  Dr.  Nansen  was  read  giving 
very  hearty  support  to  the  scheme,  which  he  l)elieves  to  be  eminently 
practicable  and  likely  to  yield  results  of  great  value. 

New  Arctic  Expeditions. — In  addition  to  Captain  Roald  Amund- 
sen's new  expedition  (see  al)ove),  there  are  at  least  three  other  expeditions 
in  the  field.  Mr.  A.  H.  Harrison,  whose  work  in  the  Mackenzie  l)asin  we 
have  already  described  here,  has  put  forward  a  new  scheme  of  Polar  explora- 
tion, which  he  will  carry  out  if  the  necessary  funds  can  be  obtained. 
It  will  l:»e  remembered  that  from  the  mouth  of  the  Mackenzie  River,  in  his 
last  expedition,  Mr.  Harrison  managed  to  reach  Banks  Land,  l)ut  could 
get  no  further.  But  although  he  did  not  succeed  in  his  main  object,  he 
collected  much  information  of  scientific  value  on  the  movements  of  the 
ice,  the  existence  of  open  water,  the  routes  followed  by  migrating 
birds  and  whales,  and  the  nature  of  the  shores  of  Banks  Land.  He 
also  traversed  a  considerable  area  of  coast  lands,  mapped  them,  and 
studied  their  physical  conditions,  and  in  other  waj's  did  good  work. 
He  is  apparently  convinced  from  his   ol)servations   on    this    expedition 
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that  land  does  exist  somewhere  in  the  north,  and  he  is  therefore 
anxious  to  cross  the  Arctic  Ocean  to  test  the  correctness  of  his  con- 
jecture. Mr.  Harrison's  scheme  is  to  get  together  a  large  expedition 
in  sledges,  with  many  dogs  and  comparatively  few '  Eskimo.  The 
expedition  would  be  as  lightly  equipped  as  possible ;  oatmeal  and  rice 
would  form  a  large  part  of  the  provisions  both  for  dogs  and  men. 
The  special  peculiarity  of  Mr.  Harrison's  expedition  is  that  he  would 
start  with  this  gi-eat  caravan  of  sledges  from  some  point  beyond  Prince 
Patrick  Island  and  travel  during  winter  across  the  Polar  Basin.  He 
believes  that  the  sea  at  that  season  Avould  be  more  or  less  completely 
frozen  over,  and  could  l)e  traversed  by  sledges  without  difficulty.  No 
doubt  he  would  be  able  to  supplement  his  provisions  from  the  game  to 
be  met  with  over  part  of  the  route,  and  as  his  sledges  would  be  lightly 
loaded,  the  surplus  dogs  could  be  eaten.  His  aim  is  not  merely  or 
mainly  to  reach  the  Pole,  but  to  discover  any  land  that  may  be  along  his 
route,  and  to  take  soundings  where  possible,  for  which  purpose  he  would 
provide  himself  with  an  ample  store  of  .sounding  wire. 

Yet  another  Arctic  expedition  is  in  contemplation.  Captain  G.  I. 
Isachsen,  who  was  with  Captain  Sverdrup  in  his  last  expedition,  and 
more  recently  with  the  Prince  of  Monaco  in  Spitzbergen,  is  trying  to 
obtain  funds  for  an  expedition  for  the  thorough  exploration  of  Spitz- 
bergen. Finally,  Mr.  Lefiingwell,  who  was  Mr.  Mikkelsen's  partner  in 
the  expedition  in  search  of  a  Polar  continent,  and  has  recently  returned 
after  a  further  year's  work  in  Arctic  America,  proposes  to  resume  for 
another  three  or  four  years  his  investigations  into  the  geogi^aphy, 
geology,  and  ethnology  of  the  whole  area  extending  from  the  Mackenzie 
Eiver  to  Alaska. 

All  these  expeditions,  it  will  be  noted,  are  definitely  scientific  in  aim, 
and  should  greatly  increase  our  knowledge  of  Arctic  regions. 

Return  of  Lieut.  Shackleton. — On  Tuesday,  March  23,  news  was 
received  in  London  of  the  safe  return  of  the  Nimrod  to  Xew  Zealand, 
with  Lieut.  Shackleton's  expedition  on  board.  Some  splendid  work  has 
been  accomplished  by  the  expedition,  the  southern  party,  which  con- 
sisted of  the  leader,  and  Messrs.  Adam,  Marshall  and  A\'ild,  attaining  a 
latitude  of  88^  23'  S.,  in  long.  162°,  a  distance  of  only  about  112  miles 
from  the  Pole.  The  party  followed  the  same  route  as  that  traversed  by 
the  Discovery  party,  of  which,  it  will  be  remembered,  Lieut.  Shackleton 
was  a  member,  and  after  passing  Scott's  Furthest  South,  ascended  a 
glacier,  and  reached  a  plateau  of  about  10,000  ft.  in  height.  This  plateau 
was  observed  extending  to  the  south  beyond  the  point  where  the  party 
turned,  so  that  it  is  probable  that  it  extends  to  the  Pole.  Many  new 
mountain  peaks  were  seen,  including  a  range  which  is  by  permission  to  be 
named  after  Queen  Alexandra.  Other  sledge  journeys  were  made  to  the 
north,  west  and  north-west,  and  Mt.  Ereljus  was  ascended.  Important 
zoological  and  geological  disco\'eries  are  said  to  have  been  made,  the  dis- 
covery of  a  bed  of  coal  being  announced.  All  the  party  appear  to  be  in 
good  health,  in  spite  of  the  numerous  hardships  encountered.  A  feature 
of  the  southern  march  was  the  i-elatively  great  rapidity  with  which  it  was 
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accomplished.  We  hope  to  publish  in  our  next  issue  a  more  detailed 
account  of  the  results  of  the  expedition,  and  meanwhile  offer  our 
warmest  congratulations  to  Lieut.  Shaekleton. 

General. 

Presentations  to  Library. — As  our  list  of  Bool;s  Received  for  the 
present  month  (p.  221)  shows,  the  Library  has  been  recently  enriched  by 
a  presentation  by  Sir  Rowancl  Anderson,  LL.D.,  of  one  hundred  and  twenty- 
eight  beautifully  bound  volumes.  The  long  series  of  volumes  on  Spain 
is  of  special  interest  and  value.  The  books  have  been  left  meantime  on 
one  of  the  tables  in  the  Council  Room,  Avhere  they  can  be  inspected  by 
any  one  interested  before  being  placed  in  the  Library.  Another  interest- 
ing presentation  is  that  by  Prof.  Vidal  de  la  Blache,  who  was  recently 
made  an  Hon.  Fellow  of  the  Society  (p.  88).  Prof,  de  la  Blache  has 
sent  to  us  a  copy  of  his  Geography  of  France  {Tableau  <le  la  Giographie  de 
la  France),  a  ])ook  which  is  a  model  of  what  a  regional  survey  of  a  country 
should  be,  written  in  a  most  charming  style. 

Commercial  Geography. 

Increase  of  Trade  with  Morocco. — The  Custom  House  returns  of 
Morocco,  according  to  Questions,  DipJomatkiues  et  Coloniales,  give  the  follow- 
ing as  the  value  of  the  trade  of  the  three  ports  of  Casablanca,  Mazagan, 
and  Rabat  during  the  year  1908  : — British  trade,  18,493,000  francs  (an 
increase  of  10,513,000  francs  over  1907) ;  French  trade,  15,070,000  francs 
(an  increase  of  6,000,000  francs  over  1907);  German  trade,  4,337,000 
francs  (an  increase  of  487,000  francs  over  1907) ;  trade  with  other 
countries,  3,200,000  francs  (an  increase  of  1,600,000  francs  over  1907). 
AVhile  France  furnishes  Morocco  with  sugar,  liquors,  flour,  confectionery, 
silk  goods,  preserves,  and  to  some  extent  cottons,  the  last  is  the  great 
British  import.  Morocco  sends  France  skins,  seed,  and  wool,  but  exports 
barley  principally  to  Britain  and  Germany. 


EDUCATIONAL. 

We  have  received  the  following  communication  from  the  Hon.  Sees,  of 
the  Scottish  Meteorological  Society  : — 

Essay  Prize  in  Meteorology. — The  Scottish  Meteorological  Society 
offers,  through  its  Council,  a  Prize  of  £20  for  the  best  Essay  on  a  meteoro- 
logical subject.  As  an  indication  of  the  kind  of  Essay  the  Council  are 
prepared  to  considei',  the  following  subject  may  be  mentioned  : — 

"  A  discussion  of  the  extent  to  which  the  heat  set  free  when  water 

vapour  is  converted  into  the  liquid  state  influences  the  temperature 

of  the  atmosphere,  with  special  reference  to  the  climatology  of 

diff"erent  parts  of  Scotland." 

The  Council,  however,  wish  it  to  ])e  clearly  understood  that  an  Essay 

on  any  other  subject  will  be  equally  eligil)Ie. 

The  following  are  the  conditions  on  Avhich  the  Prize  is  offered  : — 
1 .  The  competition  shall  be  open  to  regular  matriculated  students  of 
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the  four  Scottish  Universities,  including  UniAersity  College,  Dundee, 
who  have  attended  classes  of  Mathematics  and  Xatural  Philosophy,  or  to 
eTaduates  of  the  Scottish  Universities  who  at  1st  January  1910  shall  be 
of  not  more  than  five  years'  standing. 

2.  The  Essays  must  be  lodged  with  the  Secretary  to  the  Scottish 
Meteorological  Society,  122  G-eorge  Street,  Edinburgh,  on  or  before 
31st  March  1910,  with  a  statement  of  the  Candidate's  qualification  to 
compete. 

3.  All  Essays  must  be  legibly  written,  or  typewritten,  on  one  side  of 
the  paper  only. 

4.  The  Council  of  the  Society  shall  appoint  a  referee  or  referees  to 
report  on  the  Essays,  and  the  decision  of  the  Council  as  intimated  by  the 
Secretary  shall  be  final. 

5.  The  Council  reserve  the  right  to  publish  the  successful  Essay 
in  the  Society's  Journal.  The  other  Essays  will  be  returned  to  the 
Competitors. 

We  have  received  a  very  comprehensiAC  pamphlet  on  the  teaching  of 
geography  in  schools  {^ur  JEinfuhring  in  den  Erdhmdlidien  Unterrklit  an 
miftleren  u.  hoheren  ScJmlen),  by  Dr.  Felix  Lampe,  which  treats  the  subject 
with  true  German  thoroughness.  In  general  the  discussions  in  the 
pamphlet  follow  similar  lines  to  those  followed  by  other  recent  writers 
on  the  subject,  but  it  contains  some  interesting  criticisms  and  sugges- 
tions, a  few  of  which  may  be  noted  here. 

Thus  Dr.  Lampe  points  out  that  the  present  uncertainty  as  to  the 
exact  scope  of  geography  does  not  distinguish  it  from  other  branches  of 
knowledge,  whose  method  and  content  are  also  undergoing  continual 
modification  and  change.  What  is  peculiar  about  geograph}^  however, 
is  that  for  some  centuries  it  underwent  little  change,  and  then  with  the 
great  development  of  the  sciences  upon  which  it  depends  it  experienced 
sudden  and  rapid  modification — hence  all  the  recent  controversies  and 
discussions.  While  from  one  standpoint  it  may  be  said  to  be  the  oldest 
of  the  sciences,  from-another,-  4t-  may  be  said  to  be  the  youngest.  But 
although  its  recent  rapid  development  has  depended  upon  the  rapid 
growth  of  the  collateral  sciences,  it  is  not  a  mere  mixture  of  fragments 
of  these,  but  a  separate  branch  of  knowledge.  If  its  boundaries  cannot 
l)e  precisely  draAvn,  we  must  remember  that  this  is  a  peculiarity  which  it 
shares  with  many  other  sciences.  Thus  philology,  history,  and  archae- 
ology are  sciences  very  difficult  to  separate  completel}'  from  one 
another,  physics  and  chemistry  are  closely  related,  and  so  on.  AVithout 
committing  himself  to  a  concise  definition  of  geography,  the  author  con- 
siders that  this  definition  should  involve  the  following  parts : — Geo- 
graphy includes,  first,  a  knowledge  of  the  surface  of  the  earth  ;  second,  a 
study  of  the  interaction  of  the  forces  which  play  upon  this  surface,  in- 
cluding in  these  forces  not  only  the  physical  forces,  but  also  the  action 
of  plants  and  animals  and  man.  Man,  Dr.  Lampe  considers,  cannot  be 
included  with  the  other  animate  forces,  but  must  be  treated  separ- 
ately, for  his  actions  are  guided  by  a  more  or  less  clear  perception  of 
their  consequences,  and  are  performed  with  the  object  of  turning  these 
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consequences  to  his  own  advantage.  This,  in  the  author's  opinion, 
differentiates  human  action  upon  inanimate  nature  from  that  of  plants 
and  animals.  We  may  remark,  however,  in  passing,  that  if,  to  take  the 
author's  own  example,  it  is  clear  that  the  Foraminifera  which  form 
chalk,  or  the  polypes  which  form  coral-reefs  do  so  without  any  definite 
desire  to  modify  the  earth's  surface,  it  is  not  so  clear  that  a  beaver's 
dam  is  not  constructed  with  as  definite  a  desire  to  modify  this  surface 
as  is  a  dam  for  irrigation  purposes. 

Considerable  space  is  then  devoted  to  the  question  as  to  how  the 
human  side  of  geography  is  to  be  theoi^etically  distinguished  from  his- 
tory, with  the  general  conclusion  that  while  history  treats  phenomena  in 
a  framework  of  time,  geography  treats  of  them  in  a  space  relation. 

As  to  the  geographer's  method,  the  author  is  of  opinion  that  though 
the  subject  can  be  studied  by  the  method  of  direct  observation,  like  an 
observational  science,  yet  in  large  part  its  method  must  also  he  to  corre- 
late and  criticise  the  material  furnished  l)y  the  separate  sciences. 

In  summing  up  his  conclusions  as  to  the  view  of  his  own  subject 
which  a  geographer  should  hold,  the  author  states  that  as  geography  is 
neither  pure  science  nor  a  historical  subject,  its  method  can  neither  be 
purely  that  of  the  natural  sciences  nor  that  of  the  historian.  Geo- 
graphy does  not  consist  of  a  collection  of  geological,  climatic,  zoological, 
botanical,  ethnographical,  statistical,  and  other  facts.  These  are  merely 
the  raw  material  which  must  be  fused  together  before  they  become 
geography.  "  Whatever  there  may  be  to  be  observed  and  described  in 
mountain  and  plain,  in  desert  or  in  sea,  in  plant  formations  or  in  the  charac- 
teristics of  human  or  of  animal  life,  unless  this  has  a  direct  relation  to 
the  present  surface  of  the  earth  ...  it  does  not  belong  to  geography." 
"  The  content  of  geography  does  not  consist  in  many-sided  facts  in  them- 
selves, but  only  in  their  coml)ination,  and  in  their  relation  to  the  com- 
plete representation  of  the  surface  of  the  earth  and  of  its  parts." 

As  to  the  value  of  geography  so  conceived  in  the  school  curriculum, 
the  author  speaks  in  no  measured  terms.  Especially,  he  believes,  can 
it  l>e  used  in  schools  to  guide  and  influence  the  development  of  the 
emotions — of  the  feeling  for  beauty,  of  patriotism,  of  religious  emotion, 
and  so  on  no  less  than  of  the  intelligence.  But  it  must  be  so  treated  as 
not  to  lead  to  the  acquisition  of  a  number  of  facts,  but  to  the  perception 
of  relations.  The  teacher  must  bear  in  mind  that  his  object  is  to 
produce  men  and  not  animate  "  Konversationslexika." 

In  addition  to  these  theoretical  points,  the  pamphlet  contains  a 
number  of  useful  practical  hints  on  teaching  methods,  on  the  right  use  of 
maps,  and  on  aids  in  teaching,  such  as  excursions,  pictures,  museums, 
reliefs,  etc.  In  regard  to  the  last  it  is  interesting  to  note  that  Dr. 
Lampe  thinks  that  their  use  too  early  is  a  great  mistake.  Like  pictures 
these  are  very  useful  when  a  considera])le  amount  of  knowledge  has  been 
already  gained,  and  especially  when  the  region  represented  is  known. 
Otherwise  they  are  very  apt  to  give  rise  to  wrong  impressions,  especially 
when  the  vertical  scale  is  exaggerated  in  proportion  to  the  horizontal. 

We  have  only  noted  here  the  more  theoretical  aspects  of  the  paper, 
]>ut    those   Avho   read  German  will   find,  as  already  suggested,  a  great 
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number  of  practical  hints  in  it,  some  of  great  value.  For  instance  there 
is  a  short  account  of  Augsburg  as  an  example  of  how  the  teacher  may 
treat  historical  facts  from  the  geographical  standpoint,  that  is,  may  suggest 
that  their  causes  lie  in  the  physical  features  of  the  surface.  Thus  the 
author  suggests  that  in  a  sense  all  the  histoiical  events  associated  with  that 
town  find  their  cause  in  the  modifications  of  the  surface  produced  by  the 
ice  of  the  glacial  period.  Similarly,  he  shows  that  the  philosophical 
geogi'apher  will  find  the  exiDlanation  of  the  peculiarities  of  North-German 
Gothic  architecture  in  the  building  stone  available ;  will  point  out  the 
contrasting  characteristics  of  the  Castle  at  Heidelberg  and  the  Strasburg 
Cathedral  on  the  one  hand,  and  the  Cathedral  of  Cologne  on  the  other, 
and  Avill  relate  the  diiferences  between  the  two  to  the  geology  of  the 
respective  regions ;  Avill  deduce  the  climate  of  the  Alps  from  the  con- 
struction of  the  Swiss  chalets  ;  will  contrast  the  stone  houses  built  for 
coolness  in  southern  latitudes  with  the  wood  houses  of  Scandinavia  built 
to  retain  all  possible  warmth,  and  so  on.  Enough  has,  however,  been 
said  to  show  that  the  pamphlet  is  worth  consulting  l)y  the  teacher  of 
modern  geogi^aphy. 


NEW    BOOKS. 

EUROPE. 

Cannes  and  its  Surroundings.     By  Amy  M.  Bexecke.     London  ;  George  Allen 
and  Sons,  1908.     Pp.  94.     40  Ilhistrations.     Frire  lO.s.  ed.  vet. 

The  writer  does  not  claim  that  the  text  is  more  than  slight  notes  on  the 
subject,  but  she  has  something  to  say  about  a  great  many  places  which  are  only 
names  to  the  ordinary  Riviera  visitor,  and  indicates  numerous  excursions  for  those 
who  are  not  victims  of  the  doke  far  niente. 

There  are  numerous  illustrations,  many  from  sketches,  in  colour  or  monochrome, 
by  the  author,  while  others  are  from  photographs.  The  photogi'aphs  are,  without 
exception,  good,  some  of  them  strikingly  so.  The  sketches  are  of  varying  merit. 
Some,  esijecially  those  in  which  the  subject  is  simple,  are  very  pleasing  ;  but 
in  others,  especially  those  in  monochrome,  the  drawing  is  weak,  and  the  book 
.would  have  been  improved  if  a  more  vigorous  selection  had  been  made. 

Highicays  and  Byways  in  Surrey.     By  Eric   Parker.     V\\\.\i  Illustrations  by 
Hugh  Thomson.     London  :  Macmillan  and  Co.,  Limited,  1908.     Price  6.s. 

If  we  are  deficient  in  our  appreciation  of  the  enjoyment  to  be  derived  from 
a  thorough  knowledge  of  the  history  and  topography  of  our  own  country,  this  cannot 
be  attributed  to  a  lack  of  books  upon  the  subject.  The  facilities  which  the  members 
of  the  present  generation  have  for  making  themselves  accjuainted  with  their  own 
countryside,  make  it  a  reproach  that  it  should  be  necessary  to  need  any  stimulus  to 
cultivate  a  closer  fellowship  with  the  past  and  the  present.  No  publications  have 
done  more  to  stimulate  and  awaken  interest  in  the  history  and  geography  of  our 
home  counties  than  the  "Highways  and  Byways  Series."  The  present  volume  is 
devoted  to  perhaj^s  the  most  fascinating  of  all  English  counties — Surrey.  Surrey 
with  its  Downs,  its  Elizabethan  manors,  and  its  quaint  farm-houses,  has  always 
seemed  to  us  the  premier  county  in  point  of  interest,  and  this  volume  can  only 
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be  said  to  be  worthy  of  its  subject.  The  historical  and  anti(|uariun  notes  are  most 
interesting,  and  the  woodcuts  illustrating  the  text  are  drawn  in  the  true  artistic 
spirit  that  pervades  the  whole  volume. 

M;i  Life  among  the  Wild  Birds  in  tSpain.  By  Colonel  Willoughby  Verner. 
London  :  John  Bale,  Sons,  and  Danielssohn,  Ltd.,  1909.  Many  Illustrations. 
Price  21  s.  net. 

What  Colonel  Verner  has  to  tell  us  is  all  tirst-hand  information,  the  result  of 
long  and  enthusiastic  pursuit  of  his  hobby,  and  he  makes  no  lament  that  an  ill  fate 
in  the  Boer  War  "reduced  him  to  birds-nesting."  As  his  birds-nesting  consisted 
generally  of  dangling  by  a  rope  on  the  face  of  some  unclimbable  cliff,  he  still  had 
his  share  of  excitement,  and  his  special  objective  was  the  larger  raptorea.  He  has 
taken  with  his  own  hands  the  eggs  of  all  of  these,  and  he  has  secured  a  remarkable 
collection  of  photos  and  sketches  of  their  nests.  The  book  concerns  Andalucia. 
It  is  without  the  classified  form  of  Colonel  Irby's  work,  but  it  is  more  fully  illus- 
trated, and  is  replete  with  information  and  interest.  Colonel  Verner  has  shown 
notable  persistence  and  has  had  many  varieties  of  adventure,  and  throughout  tl  e 
personal  note  makes  the  reading  very  attractive.  He  tells  us  that  some  learned 
ornithologists  endeavoured  to  get  from  the  Old  Testament  Revisers  the  translation, 
"as  a  Blue  Rock  Thrush  alone  upon  the  housetop."  The  l)ird  is  known  to  the 
Spaniards  as  Solitario. 

ASIA. 

La  Per.ie  d'aujourd'hui.    Par  M.  Eugene  Aubin.    Paris  :  Librairie  Ai'mand  Colin, 

1908.     Price  5  fr. 

M.  Eugene  Aubin  is  already  favourably  known  to  our  readers  by  his  former 
publications,  Les  Anylais  an.r,  Irides  et  en  Ecjyptc,  and  Le  Maroc  d'aiijonrd'hvi, 
the  latter  of  which  was  reviewed  in  the  August  number  of  this  Magazine  in  1904. 
In  the  volume  now  before  us  M.  Aubin,  so  to  speak,  completes  the  trilogy  by  an 
account  of  his  travels  and  observations  in  Persia  during  a  sojourn  of  some  eleven 
months  in  1906-7.  He  hit  upon  a  very  interesting  time.  Revolution,  the  result 
of  many  causes,  but  more  especially  of  the  Russo-Japanese  war,  was  in  the  air,  and 
his  wanderings  took  him  into  the  very  places,  Tabriz,  Teheran,  Ispahan,  Bagdad, 
and  the  holy  cities,  Hille  Kerbela,  Nejef,  etc.,  where  he  could  meet  with  those 
who  could  supply  him  with  the  best  information,  local,  personal,  and  general,  on 
which  to  base  his  own  observations  and  opinions.  M.  Aubin  is  an  exj^erienced 
traveller  and  Orientalist,  and  although  carefully  refraining  from  being  dogmatic  or 
positive,  he  clearly  indicates,  in  vigorous  and  incisive  words,  his  own  opinions,  and 
gives  good  reasons  in  their  support.  He  has  grasj^ed  the  bed-rock  truth,  that 
to-day,  as  of  old,  the  most  important  factor  in  Persian  life  and  i^olitics  is  religion, 
and  he  depicts  with  a  skilful  pen  the  lines  of  cleavage  between  the  different  and 
contending  sects,  and  the  preponderating  influence  they  exert  on  the  present 
political,  moral,  and  economic  conditions  of  the  country.  Next  to  religion  it  would 
appear  that  the  most  important  factor  is  the  diversity  of  races  and  tribes  inhabiting 
Persia,  which  renders  the  task  of  government  so  perj^lexing  and  difficult  and 
uncertain.  A  third  factor,  and  one  of  no  mean  importance,  is  the  rivalry  between 
Russia  and  England  for  ascendency  in  the  court  of  the  Shah — a  rivalry  which  the 
recent  treaty  will  not,  it  is  feared,  do  much  to  diminish.  M.  Aubin  does  not 
confine  himself  to  the  political  conditions  of  the  present  day.  His  work  is  illus- 
trated with  episodes  from  former  history  and  religious  lore,  and  his  descrijjtions  of 
towns,  villages,  people,  and  scenery  throughout  his  journey  are  grajjhic  and  inter- 
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esting.  He  had  the  feculty  of  winning  the  confidence  of  those  with  whom  he 
came  in  contact,  and  his  readers  profit  by  this  to  no  inconsiderable  extent.  Persia 
is  undoubtedly  an  important  factor  in  that  inti'icate  and  perplexing  problem,  which 
is  now  known  as  the  Middle  East,  and  to  all  of  our  readers  who  are  interested  in 
it  we  cordially  recommend  the  perusal  of  this  book  as  the  conscientious  work  of  an 
able,  competent,  and  experienced  eye-witness. 

Thirty-five  Years  in  the  Fmijab:  1858-1893.     By  G.  R.  Elsmie,  C.S.I.,  LL.D. 
Edinburgh  :  David  Douglas,  1908.     Price  9s.  net. 

This  is  a  book  compiled  by  the  aixthor  from  three  sources— his  own  letters 
"home"  in  the  earlier  period  (1855-1878)  of  his  Indian  career,  a  diary  kept  from 
1861  onwards,  and  corresj)ondence  with  various  friends,  mainly  Sir  Robert  Mont- 
gomery and  Sir  Douglas  Forsyth.  The  book  is  not  directly  geographical  but  is 
interesting  as  a  picture  of  life  in  India,  and  as  the  letters  and  diaries  have  been 
kept,  in  all  essentials,  in  the  form  in  which  they  were  originally  written,  the 
historical  interest  is  considerable.  Mr.  Elsmie's  position  brought  him  into  contact 
with  many  famous  persons,  and  many  will  read  with  interest  his  accounts  of  his 
various  meetings  with  these,  and  the  anecdotes  with  which  he  enlivens  his  pages. 

AFRICA. 

The  Gaiide  to  South  Africa,  for  the  Use  of  Tourists,  Sportsmen,  Invalids,  and 
Settlers.  Edited  by  A.  Samler  Brown  and  G.  Gordon  Brown.  1908-1909 
edition.     London  :  Sampson,  Low,  Marston  and  Co.     Price  2s.  6(1. 

As  usual  this  useful  guide  has  been  brought  up  to  date,  and  is  invaluable  to 
all  persons  desirous  of  proceeding  to  South  Africa,  or  interested  in  that  country. 
In  all  its  main  features  the  present  issue  is  identical  with  previous  editions. 


AMERICA. 

Through  Southern  Mexico.     By  Hans  Gadow,  M.A.,   Ph.D.,   F.R.S.      London  : 
Witherby  and  Co.,  1908.     Price  18s.  rut. 

Mr.  Gadow  is  a  naturalist,  and  this  narrative  is  based  on  two  journeys  made 
with  his  wife  in  1902  and  1904,  principally  for  scientific  purposes.  Although 
books  of  Mexican  travel  are  becoming  plentiful,  there  is  still  room  for  investigation 
and  description,  and  particularly  for  such  investigations  as  Mr.  Gadow  has  de- 
scribed in  this  extremely  readable  and  interesting  volume.  His  journeys  ranged 
from  the  snows  of  Popocatepetl  and  Citlaltepetel  (the  peak  of  Orizaba)  over  the 
Mexican  Plateau,  and  down  into  the  Tierra  Caliente  or  Hot  Lands  on  the  Isthmus 
of  Tehuantepec,  and  he  has  much  to  say  of  the  fauna  and  flora  he  studied  between 
these  wide  extremes  of  height,  climate,  and  distance,  as  well  as  the  native  races  of 
the  country.  At  page  295  we  read  that  the  last  of  these  to  arrive  were  the 
Aztecs  who  came  about  1200  a.d.,  some  five  hundred  years  after  the  Toltecs 
invaded  the  valley  of  Mexico.  Tenochtitlan,  the  lake-dwelling  settlement  on  the 
site  of  the  modern  city  of  Mexico,  was  founded  by  the  Aztecs  about  the  year 
1325,  but  it  was  not  till  1427  that  the  empire  was  founded  which  was  destroyed 
by  Cortez  in  1521.  This  empire  was  consequently  scarcely  of  one  hundred  years 
duration  if  the  researches  of  the  historians  can  be  relied  on.  The  author  devotes 
a  chapter  to  the  vexed  question  of  Toltec  chronology,  but  is  apparently  not  able  to 
add  very  much  that  is  new  to  the  controversy. 

The  closely  printed  pages  are  packed  with  information,  principally  of  zoological 
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value,  but  there  is  much  to  interest  the  general  reader  in  search  of  useful  geogra- 
phical lore,  and  the  value  of  the  text  is  enhanced  by  nearly  two  hundred  good 
illustrations  and  a  full  index. 

There  are  a  few  inevitable  inaccuracies,,  of  an  unimportant  character,  no  doubt, 
one  of  which  occurs  on  page  496.  The  author  says  that  keen-eyed  observers  in  Mexico 
city  state  that  thin  smoke  may  be  seen  ascending  from  the  crater  of  Popocatepetl 
in  the  early  morning  on  very  bright  days.  This,  he  says,  is  inaccurate,  as  what  is 
visible  is  the  vapour  rising  from  the  melting  snow.  In  this  he  is  mistaken  ;  no 
doubt  there  may  be  vapour  from  the  melting  snow,  but  it  is  a  well-known  fact  that 
sometimes  huge  jets  of  smoke  or  steam  can  be  seen  shooting  uji  into  the  clear  air, 
which  are  visible  many  miles  away,  and  are  not  merely  produced  by  the  evapora- 
tion of  the  snow. 

The  preface  is  dated  10th  June  1908,  and  bears  the  address  "  In  Camp,  Volcdn 
de  ToruUo,  Michoacan."  This  is  presumably  meant  for  Jorullo  which  the  author 
has  visited  on  a  subsequent  tour.  If  so,  it  may  be  hoped  that  he  will  again  use  his 
admirable  powers  of  observation  and  descrij^tion  and  write  another  book  about 
that  most  interesting  volcano,  and  the  many  other  little-known  and  almost 
unexplored  parts  of  ^Mexico  that  open  up  such  a  fruitful  field  for  research  to  com- 
petent scientific  travellers. 


Notes  of  a  Botanist  on  the  Aina::on  and  Andes.  By  Richard  Spruce,  Ph.D. 
Edited  and  condensed  by  Alfred  Russel  Wallace,  O.M.,  F.R.S.  With  a 
Portrait,  Illustrations,  and  seven  Maps.  Two  volumes.  London  :  Macmillan 
and  Co.,  1908.     Price  21.s.  nd. 

As  long  ago  as  during  the  years  1849  to  1864  Richard  Spruce  wandered 
through  tropical  Brazil  along  the  Amazon,  the  Rio  Negro,  and  as  far  as  the 
Orinoco,  among  the  Andes  of  Equador  and  northern  Peru,  but  we  have  had  to 
wait  until  to-day  to  hear  an  account  of  his  travels.  However,  it  was  well  worth 
waiting  to  get  them  in  their  j^reseut  form  under  the  editorship  of  Alfred  Russel 
Wallace.  No  happier  choice  could  have  been  made,  and  we  are  glad  to  see  that 
the  veteran  naturalist  can  still  add  the  glow  and  the  charm  of  yore  to  his  pages. 
Spruce's  object  in  going  to  the  Amazon  was  to  make  botanical  collections,  which 
he  sent  home  at  intervals  to  his  friend  George  Bentham  for  distribution.  His 
carefully  prepared  specimens  are  to  be  found  in  all  large  herbaria  :  no  botanist 
who  has  worked  at  Kew  can  have  been  but  delighted  with  them.  The  pages, 
therefore,  as  the  title  indicates,  are  very  largely  botanical,  but,  let  us  at  once  say, 
never  dry  and  seldom  technical.  However,  Spruce  Mas  more  than  a  botanist  ;  he 
was  a  true  naturalist  in  the  largest  sense  of  the  word,  so  that  his  story  is  brimming 
over  with  rare  observation  of  animal  life  and  delightful  accounts  of  the  then  un- 
known tribes  he  met  with,  as  well  as  vivid  glimpses  of  the  life  of  the  Portuguese 
and  half-caste  settlements  of  the  Amazon.  There  is  none  of  the  bustle  and  hurry 
of  the  modern  traveller  in  this  volume,  and  ruthless  analysis  and  carjiing  criticism 
alike  are  absent. 

All  through  one  feels  a  note  of  generous  appreciation  and  kindly  interest  in 
what  was  seen  which  gives  the  book  that  peculiar  charm  which  is  found  in 
Wallace's  own  travels  or  in  those  of  Waterton  or  Darwin.  If  Spruce's  travels  do 
not  rank  with  these  classics  of  naturalist  travellers,  they  do  not  fall  far  short.  The 
book  gives  an  admirable  jjicture  of  the  tropical  forests  of  Brazil,  and  a  view  of  life 
in  the  far  interior  of  the  Amazon,  when  European  influence  had  as  yet  had  but 
little  say.  The  first  six  chapters  were  written  by  Spruce  in  Brazil  with  a  view  to 
publication  ;  the  remainder  of  the  two  volumes  has  been  extracted  and  condensed 
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from  Spruce's  voluminous  notebooks,  and  Dr.  Wallace  has  added  connecting 
paragraphs  and  notes.  The  editor's  work  includes  a  biography  of  the  author  and 
complete  list  of  his  published  papers.  The  nuiple  sup])ly  of  iiiai)s  make  it  an  easy 
matter  to  follow  the  wanderer's  track  throuifhout. 

Peru:  Its  Story,  Pi:Oph',aHflFuiigioii..  By  (iKKALUiNK  Guinnkss.  Loudon  :  Morgan 
and  Scott,  Ltd.  Price.  7s.  Cxi. 
After  a  careful  perusal  of  this  book  we  have  come  to  the  conclusion  that  it  is 
scarcely  suitable  for  review  in  a  scientific  magazine.  Its  subject-matter  purports 
to  be  the  "  Story,  People,  and  Religion  "  of  Peru,  but  the  point  of  view  from  which 
the  writer  describes  the  story,  people,  and  religion  is  confessedly  one-sided,  viz. 
that  of  an  earnest,  enthusiastic  I'rotestant  missionary,  who  considers  that 
Protestantism  has  utterly  failed  to  realise  its  resp<msibilities  or  to  perform  its 
duty  with  regard  to  Peru.  This  work,  accordingly,  is,  in  the  main,  an  appeal 
to  the  Protestants  of  Europe  to  rectify  the  negligence  of  the  past.  For  obvious 
reasons  such  a  subject  cannot  be  appropriately  discussed  in  this  magazine.  Inci- 
dentally the  authoress  introduces  some  pleasing  sketches  descriptive  of  passages  of 
former  history,  of  the  life  and  manners  of  the  Indians  and  Peruvians,  and  of  scenery 
Ijoth  in  the  mountains  and  in  the  plains  ;  but  .she  rarely  .shakes  oft'  the  trammels  of 
controversy,  and  sometimes  ventures  on  assertions  which,  even  if  they  were  true, 
cannot  fail  to  wound  deeply  and  most  unnecessarily  the  most  sacred  feelings  and 
beliefs  of  millions  of  estimable  people  both  in  Europe  and  South  America.  A 
word  of  commendation  is  due  to  the  illustrations,  of  which  there  are  a  considerable 
number. 

(kmadian  Life  as  I  Found  If.     By  Homestkadki;.     London  :    Elliot  Stock,  1908. 

Price  Is.  (id.  net. 
This  is  a  simple,  unsophisticated  narrative,  bearing  all  the  marks  of  truthful- 
ness, which  gives  an  account  of  life  in  the  west  of  ( 'anada,  as  experienced  by  a 
young  man  who  went  out  with  his  wife  and  child  to  take  up  land.  The  absence 
of  all  attempt  at  literary  art  adds  an  air  of  reality  to  the  whole  which  no  purely 
artistic  treatment  could  give,  and  we  should  imagine  that  as  a  description  of  life 
in  a  new  country  it  is  quite  accurate.  Details  are  given  of  prices,  etc.,  which 
should  prove  of  great  value  to  others  anticipating  ii  similar  enterprise,  and  the 
book  may  be  recommended  to  all  such. 

HcatorCs  Annual:  The   (Jowvmerriol  HavdhooL  of  Caiiadu  and  Hoards  of  Trade 

Register.  Toronto :  Heaton's  Agency.  Pp.334.  Price  %\. 
Opportunities  in  Canada,  1909.  Extracts  from  Heaton's  Annual.  Toronto : 
Heaton's  Agency.  1909. 
The  commerce  of  Canada,  which  is  advancing  with  such  rapid  strides,  has 
called  into  operation  the  private  enterprise  of  Heaton's  Agency  at  Toronto,  and  the 
Commercial  Handbook  produced  by  this  firm  as  an  instrument  of  Ijusiness  is 
a  handy  and  practical  guide  and  reference-book  for  information  on  the  economic 
life  and  organi.sation  of  fJanada.  It  is  designed  for  Ijusincss  men  not  only  in 
Canada  but  in  all  countries  that  trade  with  Canada.  It  comprises  postal  informa- 
tion, cable  rates,  a  recommended  list  of  attorneys,  an  official  directory,  hints  to 
traders,  the  banking  system,  trust  companies,  insurance,  legal  information,  trans- 
portation and  .shipping,  with  list  of  ports  of  entry  and  outposts,  railway.s.  An 
account  is  given  of  the  Canadian  Customs  Act,  1907,  with  the  details  of  the 
Canadian  Customs  Tarifi',  .ind  an  excellent  index.     A  li.st  is  given  of  the  Canadian 
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Boards  of  Trade  and  Chambers  of  Commerce.  In  the  section  devoted  to  Boards 
of  Trade  Register  and  Gazetteer,  which  is  a  guide  to  shijipers,  travellers,  investors, 
and  tirms,  there  is  given  a  description  of  towns,  Avith  a  great  amount  of  useful 
information  concisely  stated.  A  valuable  and  interesting  section  gives  an  account 
of  opportunities  in  the  several  provinces.  This  is  published  separately  (cf.  above) 
and  can  be  obtained  free  of  charge  from  the  Canadian  Government  Ayent,  London. 
From  this  enumeration,  which  is  not  complete,  it  will  be  seen  that  this  commercial 
handbook  affords  a  well  selected  and  classified  mass  of  economic  information. 

The  Canada  Year-Bool;  1906.     Second  Series.     Ottawa,  1907. 

This  volume  of  the  Canada  Year-Bool:  is  the  second  of  the  second  series,  and 
brings  all  available  statistics  of  Canada  down  to  the  end  of  the  fixed  year  lOOO. 
The  trade  tables  have  been  altered  and  enlarged  to  embrace  by  quantities  and 
values  imports  and  exports  under  the  heads  of  agriculture,  animals  and  their  pro- 
ducts, fisheries,  forest  products,  manutiictures  and  miscellaneous  articles,  separately 
for  Great  Britain,  the  United  States,  and  other  countries,  and  all  countries  for  the 
five  fiscal  years  1902-1906.  A  number  of  new  tables  have  been  added  to  complete 
more  fuUj'  the  statistics  of  the  Dominion  ;  among  the  most  important  of  which  are 
tables  of  the  census  of  manuftictures  for  1905  taken  in  1906,  and  of  the  population 
and  agriculture  of  the  North-west  Provinces  in  1906  taken  in  June  of  that  vear. 
The  mass  of  information  is  well  classified  in  carefully  arranged  tables  compiled 
either  from  the  Census  Reports  or  from  Departmental  Reports.  The  Introduction 
gives  in  some  thirty  pages  a  chronique  of  the  "  Events  of  the  Year,"  which  has 
been  prepared  from  original  and  official  sources  of  information,  and  is  of  Imperial 
as  well  as  Canadian  interest. 

AUSTRALASIA. 

New  Zealand.     By  Reginald  Horsley.     (Romance  of  Empire  Series.) 
London  :  T.  C.  and  E.  C.  Jack,  1908.     Prire  6a.  net. 

We  have  ah'eady  reviewed  here  several  books  of  this  series.  The  present 
volume  contains  a  stirring  account  of  the  coming  of  the  white  man  to  New 
Zealand,  and  of  all  the  events  that  followed,  the  story  being  lirought  down  to  the 
present  day.  In  the  first  part  a  preliminary  account  is  given  of  the  coming  of  the 
Maori  to  New  Zealand,  as  told  by  their  own  traditions,  and  also  of  their  customs 
and  habits  before  they  were  infiuenced  by  the  European,  together  with  some 
description  of  the  country  and  its  characteristic  plants  and  animals.  This  part  of 
the  volume  is  therefore  definitely  geographical  in  aim,  and  the  remainder  has  much 
to  interest  the  geographer  no  less  than  all  those  to  whom  stories  of  adventure  in 
strange  lands  appeal. 

POLAR. 

National  Anfarefie  E.qh'dition,  1901-1904.     Mefeoroloiiii.     Part  i. 
Published  by  the  Royal  Society,  London.     1 908. 

This  large  quarto  volume  consists  largely  of  tabulated  matter  of  the  usual 
meteorological  character.  It  is  prepared  under  the  superintendence  of  Dr.  W.  N. 
Shaw,  whose  preface  is  noteworthy  because  of  the  criticism  it  contains  as  to  the 
unfortunate  mismanagement  of  part  of  the  scientific  work  undertaken.  The 
various  sets  of  observations  are  discussed  with  care  by  Captain  Hepworth  (Clima- 
tology), Di'.  Chree  (Temperature),  W.  H.  Dines  (Temperature,  Terrestrial  Radiation, 
Hygrometry,  etc.),  R.  H.  Curtis  (Barometric  Pressure,  Wind,  Sunshine,  and 
Cloud),  and  C.  T.  R.  Wilson  (Atmospheric  Electricity).  We  can  refer  only  to  a 
VOL.  XX\  .  0 
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few  of  the  many  interesting  questions  touched  on.  The  question  of  the  Antarctic 
anticyclonic  distribution  is  discussed  in  some  detail  ;  but  the  uncertainty  in  the 
estimation  of  height  during  the  sledge  journeys  prevents  a  satisfactory  conclusion 
being  arrived  at.  As  regards  atmosjiheric  electricity,  one  point  clearly  established 
is  the  high  potential  associated  with  drifting  snow.  Snow  unaccompanied  by  high 
wind,  and  high  winds  unaccompanied  by  drifting  snow,  do  not  give  abnormally 
high  pressure.  There  are  interesting  illustrations,  both  drawings  and  photographs, 
of  solar  haloes,  cloud  formations,  earth  shadows,  and  the  like  ;  and  the  frontis- 
piece is  a  photograph  of  a  model  of  the  Winter  Quarters  of  the  Discovery.  The 
illustrations  of  solar  and  cloud  phenomena  are  briefly  described  by  Dr.  E.  A. 
Wilson. 

National  Antarctic  Expedition,  1901-1904.  Album  of  Photographs  and  Sketches, 
with  a  Portfolio  of  Panoramic  Views.  London  :  Eoyal  Society,  1908.  Price 
31.9.  Qd. 
The  latest  volumes  of  the  results  of  the  Discoverij  expedition  take  the  form  of 
an  album  of  half-tone  views  and  photogravtires  and  a  portfolio  of  land  panoramas. 
The  views,  which  are  by  various  members  of  the  expedition,  but  particularly  by 
Eng. -Lieut.  R.  W.  Skelton,  are  arranged  under  subject  headings,  and  to  each 
one  Dr.  E.  A.  Wilson  has  added  a  few  lines  of  descriptive  letterpress.  The 
position  from  which  each  land  view  or  panorama  was  made  is  also  indicated  on  two 
key-maps.  With  a  few  exceptions  the  plates  are  excellent  in  every  way,  and,  more 
important  still,  form  a  fairly  complete  collection  representative  of  the  different 
aspects  of  ice  and  land  which  came  within  the  experience  of  the  expedition.  Some 
tine  photographs  of  seals  and  penguins  are  also  included.  The  serial  views 
employed  in  the  panoramas  are  generally  not  well  joined,  but  this  is  a  small  point. 
Dr.  Wilson's  penpil  sketches  of  land  panoramas  are  admiral)le  in  their  clearness, 
and  shotild  be  invaluable  in  cartographic  work  and  for  future  expeditions  to  the 
Ross  Sea. 

GENERAL. 

ffandbooh  of  Commercial  Geography.  By  Geo.  G.  Chisholm,  M.A.,  B.Sc. 
Seventh  Edition.     London  :  Longmans,  Green  and  Co.,  1908.     Price  15s.  net. 

All  who  are  interested  in  the  progress  of  geography  will  be  glad  to  see  that 
this  classic  has  passed  into  a  seventh  edition.  The  fact  that  the  sixth  edition  was 
only  published  in  1906  shows  that  an  encouragingly  large  number  of  persons  are 
interested  in  scientific  geography.  The  chief  alteration  in  the  present  issue  is  the 
insertion  of  an  entirely  new  chapter,  with  four  maps,  on  trade-routes,  both  on 
land  and  over  the  ocean.  This  is  a  feature  of  great  value,  especially  as  the  chapter 
has  been  constructed  with  the  thoroughness  and  care  which  the  author's  previous 
work  leads  us  to  expect.  An  important  point  is  the  mention  of  projected  improve- 
ments in  the  existing  routes.  This  must  prove  of  great  assistance  in  enabling  the 
geographer  to  follow  intelligently  the  changes  that  are  periodically  noted  in  the 
newspapers  in  connection  with  the  great  trade-routes. 

Anioncf  the  minor  points  we  have  space  only  to  mention  one  subject,  to  which 
probably  more  space  will  need  to  be  devoted  in  later  editions.  This  is  the 
increasing  use  of  water-power,  in  the  hilly  districts  of  Europe,  for  the  manufacture 
of  carbide  of  calcium  for  the  preparation  of  calcium  cyanamide.  In  parts  of  the 
Fore  Alps  the  number  of  small  factories  making  use  of  water-power  for  this  pur- 
pose established  in  little-known  valleys,  seems  to  be  constantly  increasing,  and 
there  can  be  no  doubt  that  these  factories  are  producing  changes  in  social 
conditions  which  must  be  of  far-reaching  importance.      In  this  connection   it  is 
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interesting  to  note  an  article  in  the  Revue  Gcncralc  dcs  Sciences  for  December  30, 
which  gives  a  list  of  factories,  in  operation  or  to  be  opened,  in  wliich  this  substance 
is  manufactured,  with  their  output,  and  a  discussion  of  tlie  vahie  of  this  new 
artificial  manure. 

We  cordially  welcome  this  new  edition,  which  appeared  just  about  the  time 
Avhen  the  author  came  to  take  u^)  his  new  work  in  Edinburgh,  and  which  augurs 
well  for  the  character  of  the  geographical  teaching  in  the  University  of 
Edinburgh. 

Hliitakcr's  Almanack  for  1909.     By  Joseph  Whitaker.     London,  1908.     Price 

2s.  6d.  net. 
Ha-MlVs  Ammal,  1909.     Edited  by  W.  Palmer,  B.A.     London  :  Hazel,  Watson, 

and  Viney,  1908.     Price  Zs.  6d.  net. 
''Daily  Mail"   Year-Book  for  1909.     Edited  by  Percy  L.   Parker.     London: 

Associated  Newspapers,  Ltd.     Price  Gd.  net. 
The  Enylishwomin's  Year-Book  and  Directory,  1909.     Edited  by  G.  E.  Mitton. 

London  :  A.  and.  C.  Black,  1909.     Price  2s.  6d.  net. 
Whitakefs  Peeraije,  Baronetayr,  Knightage,  and  Companionage  for  the  Year  1909. 

London,  1908. 
All  these  useful  books  of  reference  appeared  at  their  usual  season,  and  all  are 
admirably  kept  up  to  date  and  improved  from  year  to  year.  The  student  of  social 
progress  will  not  fail  to  notice  that  in  all  the  three  general  year-books  a  special 
feature  is  made  of  accounts  of  recent  progress  in  regard  to  aerial  navigation. 
Coming  to  more  definitely  geographical  matters,  we  find  in  Whitaker^ n  Almanack, 
as  usual,  a  most  valuable  summary  of  geographical  progress  and  territorial  changes 
in  1907-8,  by  Mr.  Edward  Heawood.  The  only  criticism  that  we  have  to  offer 
upon  this  is  that  it  is  unfortunately  not  yet  true  that  there  is  a  Professorship  of 
Geography  in  Edinburgh  University,  and  that  meantime  at  Glasgow  also  only 
a  Lectureship  has  been  established.  An  article  of  somewhat  similar  scope,  but 
shorter  and  without  the  sketch-maps  found  in  Mr.  Heawood's  article,  also  appear 
in  HazelVs  Annual,  where  also  as  usual  there  is  a  series  of  short  summaries  of 
progress  in  the  other  sciences  during  the  year. 

Mathematical  Geographi/.  By  Willis  E.  Johnson,  Ph.B.  New  York  :  American 
Book  Company.  London  :  George  Philip  and  Sons,  Ltd.,  1908.  Price  os.  net. 
There  are  some  very  good  features  about  this  book,  especially  in  the  earlier 
chapters,  where  simple  experiments  are  suggested  to  give  the  learner  a  clear  idea 
of  the  meaning  of  the  terms  used.  The  diagrams  illustrating  the  phenomena 
associated  with  the  earth's  rotation  will  also  be  found  very  helpful.  A  full  account 
is  given  of  standard  times — obviously  of  more  practical  moment  to  the  American 
than  to  the  British  pupil.  The  author  might,  however,  have  exercised  some 
restraint  in  the  matter  of  quotation,  which  gives  certain  pages  more  the  character 
of  a  magazine  article  than  a  text-book  of  science.  There  is  no  question,  however, 
that  the  treatment  of  the  phenomena  of  the  day,  the  year,  and  the  month  is  excep- 
tionally clear.  The  calendar  is  discussed  historically  ;  and  the  little  -  known 
calendars  used  by  Mahommedans,  Jews,  Chinese,  and  others  are  explained.  After 
a  discussion  of  the  seasons  and  the  tides,  a  comparatively  large  section  is  given  to 
]\iap  Projections.  Unless  largely  expounded  by  the  intelligent  teacher,  this  part 
will  prove  very  hard  reading  to  the  ordinary  scholar.  It  implies  a  power  of 
nuithematical  visualisation  possessed  by  only  the  few.  In  short,  it  must  be  sup- 
plemented by  models.  The  general  excellence  of  the  book  is  marred  occasionally 
by  infelicitous  statements.     Thus,  on  page  2G,  we  read  that  "  two  travellers,  one 
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going  north  and  the  other  going  south,  will  see  the  sky  apparently  elevated  and 
depressed  at  the  same  time."  Again,  on  page  107,  we  read:  "If  we  rapidly 
approach  a  star,  or  a  sttir  approaches  us,  its  colour  shifts  towards  the  violet  end  of 
the  spectroscoije  [.sjM'driim  it  should  be]  ;  and  if  we  rapidly  recede  from  it  .  .  .  its 
colour  shifts  toward  the  red  end."  This  is  quite  misleading.  What  happens  is 
that,  during  relative  approach,  evern  ray  of  radiant  energy  has  its  frequency  slightly 
increased,  moving  up  the  spectrum,  as  we  say,  from  red  towards  violet.  The  last 
violet  ray  which  would  have  been  visible  had  there  been  no  relative  approach  will 
become  ultra-violet  and  invisible  ;  the  lowest  visible  red  ray,  seen  when  there  is 
approach,  really  left  the  star  as  an  invisible  infra-red  ray.  Thus,  except  in  so  far 
as  the  change  in  the  distribution  of  the  visible  absorption  lines  may  influence  the 
result,  there  is  no  change  in  colour.  The  fact  of  the  relative  motion  is  demon- 
strated by  the  shifting  of  the  absorption  lines  ;  if  a  star's  spectrum  had  no  absorp- 
tion lines  we  could  not  detect  the  relative  approach  or  recession.  Finally,  the  last 
statement,  on  page  306,  that  "a  combination  of  projectile  and  attractive  forces 
keejjs  the  members  of  the  solar  system  in  their  orbits,"  is  not  a  happy  way  of 
expressing  dynamical  truth,  for  the  word  force  is  used  in  two  different  senses. 
These  blemishes  seem  to  indicate  that  the  author  is  primarily  a  geographer,  and  is 
a  student  of  dynamics  and  physics  only  incidentally.  There  is  no  doubt,  however, 
that  he  has  ])laced  in  our  hands  a  trustworthy  guide  to  the  study  of  mathematical 
geography. 

Martin  Behaiin:  His  Life  and  His  (tJoIk.     By  E.  G.  Eavenstein,  F.iJ.G..S. 
London  :  George  Philip  and  Son,  1908.     Price  £3,  'is. 

This  very  beautiful  and  elaborate  work,  which  has  been  presented  to  the 
Society  by  the  author,  is  accompanied  by  a  facsimile  in  colours  of  Mai'tin  Behaim's 
famous  globe,  on  the  scale  of  the  original,  drawn  upon  gores,  so  that  it  could  Ijc 
mounted  upon  a  globe  if  desired.  In  addition  to  the  sheets  of  this  globe  the 
volume  contains  many  illustrations  and  a  number  of  maps,  coloured  and  un- 
coloured,  throwing  light  upon  the  sources  of  the  famous  globe.  The  text  consists 
of  a  very  conij^rehensive  treatment  both  of  the  character  and  sources  of  the  globe, 
and  also  of  the  life  of  its  producer.  So  elaborate  and  thorough  is  the  treatment 
that  we  should  imagine  that  the  last  word  has  almost  been  said  upon  the  subject. 

As  to  the  life  of  Martin  Behaim,  Mr.  Eavenstein  disposes  of  the  view  that  he 
was  in  any  sense  an  explorer  or  discoverer  of  new  lands.  A  great  traveller  he 
certainly  was,  but  he  has  no  claims  to  be  placed  on  a  level  with  the  great  Portu- 
guese navigators  of  his  own  period.  Apparently  the  burghers  of  his  native  town 
of  Nuremberg  knew  so  little  of  what  was  being  done  by  the  great  navigators  of 
the  time,  that  they  were  willing  to  accept  without  analysis  Martin  Behaim's 
claims  on  his  return  from  Portugal,  though  these  cannot  survive  Mr.  Eavenstein's 
ruthless  analysis.  Thus  Mr.  Eavenstein  rejects  without  hesitation  Behaim's  asser- 
tion that  he  took  part  in  either  of  Cao's  exploring  expeditions,  though  he  considers 
it  probable  that  he  did  make  a  voyage  to  Guinea,  probably  on  board  the  vessel  of 
Joao  Attbnso  d'Aveiro.  Of  other  claims  put  forward  on  behalf  of  Behaim,  it  is  clear 
that  not  only  did  he  not  discover  the  New  World,  but  that  he  had  very  little 
intercourse  with  Columbus  and  Magellan,  and  exercised  no  influence  whatever  on 
Columbus's  plans.  If  he  took  part  in  any  of  the  expeditions  to  America,  of  which 
there  is  no  evidence,  his  globe  was  not  influenced  by  the  fact. 

In  regard  to  the  globe  itself,  Mr.  Eavenstein  goes  on  to  show  that  its  un- 
doubted beauties  are  "due  to  the  miniature  painter  Glockenthon,"  ami  "the 
purely  geographical  features  do  not  exhibit  Behaim  as  an  expert  cartographer,  if 
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judged  liy  modern  iiietliods.  He  was  not  a  careful  compiler,  who  first  of  all 
plotted  the  routes  of  travellers  to  whose  accounts  he  had  access,  and  then  com- 
bined the  results  with  judgment."  It  is  true  that  he  is  no  Avorse  in  this  respect 
than  the  other  cartographers  of  his  own  time,  but  it  is  clear  that  he  has  been 
placed  far  too  high  by  injudicious  panegyrists. 

The  book  concludes  with  a  full  account  of  the  globe,  all  the  legends  being 
translated,  and  the  nomenclature  discussed.  There  is  also  an  ai)pendix  containing 
some  of  Behaim's  letters. 


BOOKS  RECEIVED. 

We  have  received  the  following  new  books  and  reports  :  — 

.1  Hidorii  of  Canada,  17G3-1812.  By  Sir  C.  P.  Lucas,  K.C.M.G.,  C.B. 
I)emy  8vo.     Pp.  vi  +  360.     Oxford  :  Clarendon  Press,  1909.     Price  \^s.  U.  nd. 

Central  Italy  and  Rome:  Handbook  for  Travellers.  By  Karl  Bakdekkh. 
Fifteenth  Revised  Edition.  Crown  8vo.  Pp.  Ixxxii  +  527.  Leipzig  :  Karl  Bae- 
deker, 1909.     Price  7s.  6d. 

The  Greatness  and  Decline  of  Borne.  Vol.  v.  "  The  Republic  of  Augustus." 
By  GuGLiELMO  Ferrero.  Translated  by  Rev.  H.  J.  Chaytor,  M.A.  Demy  8vo. 
Pp.  371.     London  :  William  Heinemann,  1909.     Price  6s.  net. 

Madeira:  Old  and  New.  By  W.  H.  Koebel.  Illustrated  with  Photographs 
by  Miss  Mildred  Cossart.  Demy  8vo.  Pp.  xvi  +  216.  London:  Francis 
Griffiths,  1909.     Price  lOs.  (id.  vd. 

tSoiifh  Anurican  iScoierii.  Twenty-four  Water-Colour  Sketches  made  on  Voyages 
to  and  from  the  East  and  West  Coasts.  By  Frederick  Alcock,  F.R.G.S.  New- 
castle-on-Tyne  :  Andrew  Reid  and  Co.,  1909.     Price  5s. 

Yilnnan:  The  Link  bcticeen  India  and  the  Yangtze.  By  Major  H.  R.  Da\is. 
Imperial  8vo.  Pp.  xii-)-431.  Cambridge:  University  Press,  1909.  Price  16s. 
net. 

L' Homme  ct  la  Terrr :  La  (u'ofpuphie  n'rst  autre  cliose  <p(c  PHisloirc  drms 
rUsjxice,  de  ■menie  <p(e  Vllisfoire  est  la,  Ceoyrapliic  dans  le  I'emps.  Par  Elisee 
Reclus.  Tomes  Cinquieme  et  Sixieme.  4to.  Paris  :  Librairie  Universelle,  1909. 
Prix  20  fr. 

The  Eriuption  of  Vesuvius  in  April  1906.  By  H.  J.  Juhnston-Lavis,  M.D., 
D.Ch.,  F.G.S.,  etc.  With  16  Photo-engraved  Plates,  2  Plans,  2  Figures,  and  2 
Coloured  Maps.     4to.     200  pages.     Dublin  :  University  Press,  1909. 

Histoirc  de  France.  Tome  Premier.  "  Tableau  de  la  Geographic  de  la  France." 
Par  P.  Viual  de  la  Blache.  Pp.  39r).  Paris  :  Librairie  Hachette  et  Cie., 
1903.  [Presented  by  the  Author. 

liecevt  Huntimj  Trips  in  British  North  America.  By  F.  C.  Selous.  Crown 
8vo.     Pp.  378.     London  :  Witherby  and  Co.,  1909.     Price  6s.  net. 

Snnset  Plainjronnds :  Fishing  Dags  and  others  in  Calif  or  nia  and  Canada.  By 
F.  G.  Aflalo.  Illustrated.  Demy  8vo.  Pp.  xii  +  2.51.  London  :  Witherby  and 
Co.,  1909.     Price  7s.  6d.  net. 

Canada  et  Canadiens.  Par  Dr.  Adrien  Loii;.  Pp.371.  Paris:  E.  (Jlmlmoto, 
1909.     Prix6fr. 

Sir  R.  Rowand  Anderson,  Jjli.D.,  Allenuuii'  Huusl-,  Coliiiton,  has  presented 
the  following  128  volumes  to  the  Lil)  rary  : — 

Le  Tour  (III  Monde.  Noaveaa  Jonrn.'d  dr.-<  rogngcs,  1887-1908.  .")(!  Volumes. 
Bound  in  Half-calf.     Paris. 
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it  MiKjasin  Pittoresqae,  1861-1908.  46  Volumes.  Bound  in  Half-calf. 
Paris. 

Enpaiia  sns  Moitnincttto.i  tj  Artcs:  su  Natnralcza  e  Hi-sturia.  26  Volumes. 
Bound.     Barcelona. 

Victorian  Ycar-Bool;  1907-1908.  By  E.  T.  Drake.  Twenty-eighth  issue. 
Melbourne,  1909. 

Report  on  the  Administration  of  the  Madras  Presidency  during  the  Year  1907- 
1908.     Madras,  1908. 

Congres  International  d^ Anthropologie  Prehistorique.  Compte  Rendu  de  la 
Treizieme  Session.    Tome  ii.     Monaco,  1906. 

Handhook  to  Map  of  Fn-Chien. :  tTiving  Ghinese  Charncters  and  Pronvnciation 
for  the  Names  shoivn  on  the  Map.  Prejiared  in  the  (Tcographical  Section,  General 
Staff,  War  Office,  1908. 

Publishers  forwarding  books  for  review  ivill  greatly  oblige  by  nmrking  the  price 
in  clear  figures,  especially  in  the  case  of  foreign  books. 


NEW  MAPS. 


EUROPE. 

ORDNANCE  SURVEY  OF  SCOTLAND.— The  following  publications  were  issued 
from  1st  to  :31st  January  1909  : — 

Six-inch  and  Larger  Scale  Maps. — Six-inch  Maps  (Revised),  quarter  sheets, 
with  contours.  Price  Is.  each.  Berwickshire. — 12  NW. ;  17  NW.;  23  NW. 
Minburghshire.~d  NW. ;  9  SW. ;  19  NE. ;  Haddi7igtonshi,r.-}:i  '^\V .  ■  14  NW.; 
14  SW. ;  19  SW.     Peeblesshire.- b  SW. 

1  :  2500  Scale  Majjs  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  Kirkcudbrightshire. — Sheets  xiv.  10,  11  ;  xviii.  4  ;  xix.  1,  9,  10,  11  ; 
XX.  5  ;  XXVII.  2,  6,  10,  11  ;  xxxiv.  8  ;  xxxv.  10,  12,  14  ;  xxxvi.  6,  7,  13,  14,  lb  ; 
XLii.  2,  3,  12  ;  XLiii.  3  ;  XLv.  6  ;  L.  11,  14  ;  lvi.  3,  10,  13.  Sheets  xiv.  (16  and 
12) ;  XIX.  4 ;  xx.  1  ;  xxi.  (6  and  5).     Price  Is.  6d.  each. 

Note. — There  is  no  coloiu-ed  edition  of  these  Sheets,  and  the  unrevised  im- 
pressions have  l^een  withdrawn  from  sale. 

GEOLOGICAL  SURVEY  OF  SCOTLAND.— The  following  publications  were  issued 
from  Ist  to  31.SI  January  1909  :  — 

One-inch  map,  Solid  and  Drift  Editions.  Olian,  Dalmally,  Loch  Awe,  and 
Loch  Etive.     Sheet  4").     Price  6s.  each. 

Sheet  Memoir.— The  Geology  of  the  Country  near  01)an  and  Dalmally,  by  H. 
Kynaston,  B.A.,  and  J.  B.  Hill,  R.N.  ;  with  contributions  by  B.  N.  Peach,  LL.D., 
F.R.S.  ;  J.  S.  Grant  W^ilson,  H.  B.  Muff,  B.A.,  and  E.  B.  Baily,  B.A.,  with 
Petrological  Notes  by  J.  J.  H.  Teal,  D.Sc,  F.R.S.,  and  J.  S.  Flett,  M.A.  D.Sc. 
(Explanation  of  Sheet  45).     Price  2s.  6d. 

ORDNANCE  SURVEY  OF  SCOTLAND.  — The  following  publications  were  issued 
from  1st  to  28th  February  1909  : — 

One-inch  Map  (third  edition),  engraved,  in  uuLline.     Sheet  77.     Price  Is.  6d. 

Six-inch  and  Larger  Scale  MajJS. — Six-inch  Maps  (Revised),  full  sheets,  engraved, 
without  contours.  r'aiV/r/^e-s-.s.— Sheets  21,  26,  31,  38.  Sntherland.— {Sheet  98  and 
99.)     Price  2s.  6il.  each.     Caithness.— Sheet  9.     Siithrrland.-S'ueet  90.     Price  2.s. 


NEW    MAPS.  223 

each.      Quarter  Sheets  Avith  Contours.      Price  Is.  each.     Benncli'shire.—li  NE, 
3  SE. ;  6  SW. ;   10  SW. ;  12  SW. ;  14  NE. ;  16  SE. ;  20  NE. ;  20  SE. ;   21  SW, 
22  SE. ;  28  NW. ;  29  NW.     Edinburghshire.— 2  SE. ;  4  SW.  ;  8  SW. ;  20  SW. 
(22a  NE.  ;  22  NW.,  and  22  SW.).     Haddingto7ishire.—lZ  SW.).     Peeblesshire.— 
1  SE. ;  2  SW. ;  5  SE. ;  6  NW. ;  9  NE.,  9  SW. ;  12  SW. ;  16  SW. ;  20  NW. 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  Kirkcudbrightshire.— Sheets  vii.  2;  xii.  12;  xiii.  15;  xvii.  8; 
XVIII.  5,  6,  7,  8,  9,  11,  12,  13  ;  xix.  3,  5,  7,  8,  12,  14,  15  ;  xx.  8,  9,  12  ;  xxi.  9, 
10,  11  ;  xxvii.  3,  7,  14,  15  ;  xxxiv.  11  ;  xxxv.  2,  3,  5,  6,  7,  8,  9,  11,  13,  15,  16  ; 
XXXVI.  5,  8,  9,  10,  11,  12  ;  xxxvii.  6,  9,  10,  11,  13  ;  xlii.  1,  6,  7,  8  ;  xliit.  4,  5, 
7,  8,  12,  16  ;^  XLiv.  10,  11,  13,  14,  16  ;  xlv.  13  ;  L.  4,  8,  12,  16  ;  Li.  1,  2,  3,  6,  9, 
13;  Lvi.  2  (14  and  11).     Sheet  xxi.  12.     Price  Is.  6d. 

Note.— There  is  no  coloured  edition  of  these  Sheets,  and  the  unrevised  ini- 
jiressions  have  been  withdrawn  from  sale. 

SCOTLAND. — Bartholomew's  Contoured  Road  Map,  showing  the  Main  Roads  and 
Railways.  Scale  1  :  633,600  or  10  miles  to  an  inch.  1909.  Price  Is.  or  2s. 
on  cloth  in  case. 

John  Bartholomeiv  mid  Co.,  Edinhnrgh  Geographiml  TnstUtite. 

The  special  feature  of  this  map  is  the  efiective  representation  of  surface  relief, 
whilst  the  roads  are  shown  in  minute  topographical  detail  to  meet  the  re(|uire- 
ments  of  cyclists  and  motorists. 

BRITISH  ISLES. —Bathyorographical  Map  constructed  and  engraved  by  W.  and 
A.  K.  Johnston,  Limited.  Scale  1  :  875,000  or  14  miles  to  an  inch.  1909. 
Price  12s.  on  cloth,  rollers,  and  varnished. 

W.  and  A.  K.  Johnston,  Limited,  Edinburgh  and  Londo)t. 
An  effective  school  wall  map  showing  jjliysical  relief.     Contours  are  drawn  at 
heights  of  300,  500,  800,  1200,  and  2000  feet,  and  coloured  in  shades  of  brown. 
The  sea  depths  are  shown  in  shades  of  blue. 

CENTRAL    EUROPE. — Bartholomew's   Contour   Motoring   Map   showing   the   best 
Touring  Roads,  with  heights  in  metres  and  distances  in  kilometres.     Scale 
1  : 2,000,000  or  31  miles  to  an  inch.      1909.      Price  5s.  mounted  on  cloth, 
dissected.         John  Bartholomew  and  Co.,  Edinburgh  Geographical  Institute. 
A  new  map  designed  for  the  use  of  touring  motorists.     It  extends  from  Ham- 
burg to  Rome  and  from  Bordeaux  to  Buda-Pest.     All  the  main  roads  are  clearly 
shown  in  relation  to  surface  relief. 

TURKEY. — General  Staff  Map  on  scale  of  1  :  250,000  or  about  4  miles  to  an  inch. 
Sheets  :  Adrianople,  Constantinople,  Ismid,  Jumaa-i-Bala,  Rodosto,  Vize. 
1909.     Price  2s.  6d.  each  sheet. 

Geographical  Serf  ion.  General  Staff,  London. 


AFRICA. 

JUBALAND.— General  Staff  Map  of  Africa  on  scale  of  1  : 1,000,000  or  about  16  miles 
to  an  inch.     Parts  of  Sheets  87,  88,  94  and  95.     1909.     Price  2s. 

Geographical  Section,  General  Staff]  London. 

NORTHERN  NIGERIA.— Yola  Province.     General  Staff  Map  on  scale  of  1  :  250,000 
or  about  4  miles  to  an  inch.     In  two  sheets.     1909. 

Geographical  Section,  General  Staff]  Loudon. 
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SOUTH  AFRICA. — The  World-Wide  Series  of  Library  and  Office  Maps,  constructed, 
engraved  and  printed  by  W.  and  A.  K.  .Johnston,  Limited.  Scale  1  :  2,500,000 
or  40  miles  to  an  inch.  In  2  sheets.  1909.  Price  l.is.  on  cloth,  rollers,  and 
varnished.  W.  and  A.  K.  Johnston,  Limited,  Edinbvnjh  and  London. 

This  map  adequately  realises  the  requirements  of  an  office  reference  map.  It 
clearly  shows  the  topography  of  the  country,  and  specially  indicates  the  principal 
ooldfields,  coalfields,  diamond  field.s,  and  copper  mines. 


SOUTH  AMERICA. 

SOUTH  AMERICA. — Bathyorographical  Map  constructed  and  engraved  by  W.  and 
A.  K.  .Tohnston,  Limited.  Scale  1  :  f),r)00,000  or  97  miles  to  an  inch.  1909. 
Price  12s.  on  cloth,  rollers,  and  varnished. 

W.  and  A.  K.  Johnston,  Limited,  Edinburgh  and  London. 

A  new  school  wall  map,  pre.senting  a  striking  picture  of  the  physical  relief  of 
the  continent.  It  is  effectively  coloured  in  shades  of  green  and  brown  to  show 
height  of  land,  with  contours  at  100,  500,  1000,  2000,  5000,  and  10,000  feet.  The 
ocean  depths  are  also  shown  in  deepening  shades  of  blue. 

SOUTH  AMERICA. — Meiklejohn's  Series  of  Oroscopic  Maps.  No  scale  given.  Size 
?,?>  y.  25  inches.     Price  6s.  mounted  on  cloth. 

Meiklejohn  and  Holden,  London. 
The  conception  of  this  map  as  an  illustration  of  the  method  of  showing  surface 
relief  by  the  layer  system  is  an  excellent  one,  although  as  a  method  of  orographic 
treatment  it  is  not  at  all  new.  In  this  case,  however,  the  result  is  not  at  all 
satisfactorv,  either  in  respect  of  the  contours  selected  or  the  technical  execution. 
The  consequence  is  that  the  map  conveys  no  adequate  idea  of  the  comparative 
physical  relief  of  South  America.  It  fails  to  convey  any  idea  of  the  relative 
heights  of  the  great  Andes  Range  and  the  Brazilian  Highlands.  Not  a  single 
indication  of  a  height  is  given  on  the  map  either  by  figures  or  reference  note,  and 
the  name  Andes  is  not  even  mentioned. 
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TJie  Geographiral  Publishing  ComjMuy,  London. 
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THE  EDINBURGH  SCHOOL  ATLAS. — Thirty-two  Maps,  with  Index.  Crown  4to. 
Price  Is.  W.  and  A.  K.  Johnston,  Limited,  Edinhiirgh  and  London. 

The  maps  are  coloured  to  show  height  of  land  and  depth  of  sea,  with  red  lines 
for  political  boundaries.  Only  the  names  of  the  most  important  places  are  inserted 
on  the  maps,  l)ut  the  index  is  nmch  more  complete,  and  gives  the  latitude  and 
longitude  of  many  additional  places  to  enable  the  ])upil  to  locate  them  on  the 
maps. 
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THE  RAILWAY  DEVELOPMENT  OF  CANADA.^ 
By  Dr.  George  R.  Parkin,  C.M.G. 

{J nth  Map>i  and  lUusfratmis.) 

It  gives  me  peculiar  pleasure  to  find  myself  once  more  addressing  a 
Scottish  audience  on  a  question  which,  while  on  one  side  Canadian,  is 
also  at  the  same  time  broadly  Imperial.  When  I  reflect  on  the  large,  I 
might  almost  say,  the  dominating  part  which  men  of  Scottish  birth  or 
Scottish  descent  have  taken  in  the  development  of  my  country — the 
greatest  and  most  prosperous  of  the  British  Dominions  beyond  the  seas 
— a  country  which  is  rapidly  establishing  for  itself  a  place  of  weight  and 
influence  in  the  affairs,  not  only  of  the  Empire,  l)ut  of  the  world,  I  know 
that  here  if  anywhere  I  shall  have  a  sympathetic  audience  as  I  try  to 
unfold  some  of  its  problems  and  possibilities.  What  Scotland  and 
Scottish  blood  have  meant  to  Canada  may  in  part  be  realised  if  I  recall 
the  names  of  Sir  John  Macdonald,  the  architect  of  the  Dominion,  who 
came  from  Glasgow  to  Canada  as  a  poor  emigrant  boy,  and  rose  to  be 
the  chief  pillar  of  the  State  :  of  Alexander  Mackenzie,  the  Scottish 
working  mason  who  also  became  Prime  Minister :  of  Sir  Sandford 
Fleming,  of  Kirkcaldy,  whoso  engineering  skill  planned  and  carried  out 
the  Intercolonial  and  Canadian  Pacific  Railway  systems  which  link  the 

1  An  address  delivered  before  the  Society  in  Edinburgh  on  Feb.  25,  1909.  For  the  maps 
and  illustrations  accompanying  this  paper,  we  are  indebted  to  the  courtesy  of  the  Railway 
Companies  concerned.  Thus  the  Canadian  Pacific  has  furnished  us  with  copies  of  the  map 
of  their  system  and  the  loan  of  the  blocks  of  Figs.  5,  6,  7.  The  Grand  Trunk  system  has 
.supplied  us  with  copies  of  their  map  and  the  loan  of  the  blocks  of  Figs.  1,  2,  8,  9,  as  well  as 
sending  many  pamphlets  on  their  system  tnd  a  large  wall-map  which  is  on  vitw  at  the 
Society's  Rooms.  From  the  Canadian  Northern  we  have  received  the  loan  of  the  block  map 
and  the  blocks  of  Figs.  10  and  11.  The  Intercolonial  Line  has  lent  the  photos  from  which 
Figs.  3  and  4  were  made. — Ed.  S.O.M. 
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Atlantic  with  the  Pacific,  who  changed  the  Time  system  of  the  continent, 
secured  the  Pacific  calile,  and  who  to-day,  in  his  eighty-second  year,  is  as 
strenuous  as  ever  in  working  out  plans  for  the  good  of  Canada  and  the 
Empire  :  of  Lord  Strathcona,  whose  name  has  become  a  household  word 
throughout  the  British  world  :  of  Lord  Mount  Stephen,  whose  liusiness 
genius  and  courage  mainly  carried  through  the  mightiest  enterprise  that 
the  Dominion  ever  undertook :  of  Lord  Elgin,  who  settled  once  and  for 
ever  in  Canada  the  fundamental  principle  of  responsil>le  government 
which  has  made  the  gi-eat  colonies  what  they  are,  free  nations  \\'ithin  a 
free  nation  :  of  Lord  Selkirk,  who  first  discovered  and  opened  to  settle- 
ment that  A'ast  Western  country  which  is  now  becoming  the  home  of 
prosperous  millions.  The  recalling  of  names  such  as  these  will  make 
you  realise  in  part  the  debt  that  Canada  owes  to  Scotland.  I  have  said 
nothing  of  the  hundreds  of  Scottish  factors  and  agents  who  have  served 
the  great  Hudson  Bay  Company,  of  the  Highlanders  who  made  the 
decisive  charge  on  the  Plains  of  Abraham,  of  the  hardy  settlers  of 
Pictou,  Cape  Breton,  Restigouche,  Glengarry  :  of  the  missionaries  sent 
out  in  early  and  later  days  :  of  the  thousands  of  sturdy  pioneers  who 
have  brought  Scottish  grit  to  the  tasks  of  a  new  country.  And  to-day 
no  settler  is  more  welcome  in  Canada  than  the  Scotsman.  AVe  find  that 
he  soon  adapts  himself  to  the  point  of  view  that  his  new  environment 
demands.  A  Scotsman's  patriotism  instinctively  turns  to  what  his 
country  has  been  in  the  past — a  Canadian  thinks  of  what  his  is  to  be  in 
the  future.  The  one  draws  on  the  bank  of  memory  for  his  inspirations  : 
the  other  on  the  bank  of  hope  and  expectation.  And  perhaps  the  ver^^ 
l)est  colonist  that  the  new  coimtry  can  have  is  the  man  who  comes  to  it 
from  Scotland  imbued  with  the  splendid  traditions — domestic,  religious, 
educational  and  historical — of  a  noble  past  ingrained  in  national 
character,  yet  with  a  mind  open  enough  to  catch  the  Avider  outlook  of  a 
country  in  whose  vast  spaces  there  is  room  for  a  hundred  Scotlands  to 
arise.  If  anything  I  have  to  say  to-night  makes  a  younger  generation 
of  Scottish  people  realise  more  fully  the  innnense  opportunities  which 
still  lie  open  to  men  of  the  right  fil)re  in  the  vast  regions  of  the  great 
Dominion,  I  shall  be  more  than  repaid  for  coming  here,  and  I  know  that 
I  shall  be  doing  a  service  to  my  country — a  country  which  has  the 
power  of  inspiring  in  her  children  as  ardent  a  devotion  as  even  Scotland 
has  had. 

I  have  chosen  the  railway  development  of  Canada  as  my  theme 
because  it  gives  me  the  best  means  of  illustrating  to  you  in  a  vivid  Avay 
the  enormous  surface  of  the  country,  as  well  as  the  paths  along  which 
it  is  so  rapidly  moving  to  national  greatness.  Transportation  is  the 
touchstone  of  modern  movement,  of  commercial,  industrial  and  social 
progress.  It  is  to  a  country  what  the  arteries  and  xeins  are  to  the 
human  body — the  circulating  system  Avhich  gives  life  and  vigour  and 
growth  to  every  part.  The  full  significance  of  this  truth  comes  out  with 
great  distinctness  in  tlie  case  of  a  country  of  vast  spaces,  such  as  is 
Canada.  Boundless  natural  resources  in  forest,  fertile  lands  or  mineral 
Avealth  lie  for  centuries  without  value  because  beyond  the  reach  of 
human   use.     But   the   moment  that    an  adecjuate   transporting  agency 
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makes  the  Avorld's  markets  accessible  all  is  changed.  The  prairie  value 
of  land  goes  up  by  leaps  and  bounds ;  industry  seizes  the  raw  material 
and  changes  it  into  merchandise ;  millions  live  where  before  only 
scattered  tribes,  hardy  hunters  or  l)old  pioneers  could  maintain  a 
precarious  existence.     This  is  what  railways  have  done  for  Canada. 

A  first  glance  at  the  map  would  lead  a  stranger  to  suppose  that 
nature  itself  had  provided  Canada  with  all  the  means  of  transportation 
that  it  needed  in  the  cheapest  possible  form.  No  other  country  in  the 
world  has  such  an  astonishing  system  of  waterways.  The  rivers  and 
lakes  within  the  Dominion  and  along  its  borders  are  estimated  to  contain 
one  half  of  all  the  fresh  water  on  the  globe.  The  broad  8t.  Lawrence 
leads  up  to  the  Great  Lakes ;  the  Great  Lakes  reach  wellnigh  to  the 
heart  of  the  continent.  The  Hudson  Bay  penetrates  even  further. 
Eastward,  westward  and  northward  large  na^dgable  streams  roll  to  the 
sea.  But  great  though  they  be,  they  are  not  equal  to  the  needs  of  a 
continent  so  vast.  Two  circumstances  limit  their  use.  In  the  first 
place  they  are  not  continuous.  The  Rocky  Mountains  present  a  mighty 
barrier  between  the  Pacific  and  the  prairies  ;  the  rough  granitic  country 
north  of  Lake  Superior  separates  the  prairies  from  the  Great  Lakes ;  a 
hilly  region  di^^des  the  basin  of  the  St.  Lawrence  from  the  Maritime 
Provinces.  Magnificent  and  unequalled  as  these  waterways  are,  vigorous 
as  have  been  the  efforts  to  improve  them  by  the  construction  of  connect- 
ing canals,  they  still  cannot  deal  with  the  traffic  of  half  a  continent.  A 
still  more  fatal  defect  must  he  noted.  For  some  months  of  every  year 
an  icy  finger  thrust  from  the  north  touches  these  waterway's  and  all 
navagation  ceases.  For  local  transportation,  as  in  many  other  respects, 
Canadian  snows  and  frosts  are  among  the  greatest  advantages  that  the 
country  possesses,  but  for  transcontinental  traffic  by  water  they  interpose 
for  long  periods  an  insuperal)le  barrier.  So  it  has  come  about  that  all 
the  great  pivotal  periods  of  Canadian  progress  during  the  last  fifty  years 
have  been  closely  connected  with  large  efforts  at  railway  construction. 
Without  a  knowledge  of  them  Canadian  history  cannot  be  understood. 
The  bold  railway  financier — the  skilful  railway  engineer — the  daring 
railway  contractor — the  autocrat  in  railway  management  have  been  to 
Canada  in  these  later  years  what  Drake  and  Hawkins  and  Frobisher 
were  to  Elizabethan  England — pioneers  on  the  path  to  national  great- 
ness. The  parallel  holds  good  in  the  spirit  of  the  statesmen  and  the 
force  of  popular  feeling  which  was  behind  these  movements.  It  perhaps 
requires  as  much  public  spirit  in  the  citizens  of  a  country — as  much  fore- 
sight and  courage  in  its  rulers,  to  build  transcontinental  railways  which 
overleap  mountains  and  penetrate  vast  wildernesses  as  to  traverse  new 
oceans  for  the  first  time  or  even  to  crush  an  Armada.  And  if  the 
historian  should  arise  who  could  adequately  describe,  or  the  poet  who 
could  adequately  sing  these  achievements  of  our  later  age,  they  would 
perhaps  be  found  as  full  of  romance  and  heroism  in  various  forms  as 
those  round  which  history  throws  such  a  halo  of  glory.  "  From  Halifax 
to  Vancouver  " — "  from  the  Cape  to  Cairo  "  are  expressions  which  drop 
gliltly  from  the  lips  of  the  man  on  the  street  to-day,  but  before  such 
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expressions  can  l)e  translated  into  actual  fact  there  must  be  big  minds  to 
conceive  and  big  men  to  execute,  and  to  these  often  the  man  on  the 
street  gives  little  thought. 

Thei'e  are  in  Canada  to-day  Hxe  I'ailroad  systems  which  dominate  all 
others  and  which  are  gradually  absorbing  all  smaller  lines,  foi*  the 
decisive  reason  that  on  a  continent  so  vast  only  wide  connections  can  give 
any  assurance  of  financial  success.  Each  has  marked  a  sj^ecial  stage  in 
the  growth  of  the  country  ;  all  are  sure  to  l)e  closely  intertw^ined  with 
its  future  development  and  history.  The  smallest  of  these — the  Inter- 
colonial— is  a  government  line  ])uilt  at  the  public  expense  and  maintained 
under  public  super\'ision.  Three — the  Grand  Trunk,  the  Canadian 
Pacific  and  the  Grand  Trunk  Pacific  are  managed  by  powerful  inde- 
pendent corporations,  but  all  have  received  large  subventions  from  the 
public  funds.  The  Grand  Trunk  and  the  Grand  Trunk  Pacific  are 
intended  to  work  in  close  co-operation,  but  they  will  do  so  under 
different  chai-ters,  and  for  the  historical  treatment  I  propose  to  give  in 
this  paper  it  is  l)etter  to  consider  them  apart. 

The  fifth — the  Canadian  Northern — owes  its  existence  largely  to  the 
business  initiative  of  two  able  men,  but  it  also  has  received  support  in 
land  and  money  grants  from  the  provincial  and  general  governments. 

I  lay  emphasis  upon  the  support  which  in  all  cases  has  been  given 
from  the  pulilic  funds  to  these  systems,  since  it  illustrates  the  funda- 
mental difference  between  the  methods  of  railway  de^'elopment  in  a  new 
country  and  in  an  old  one  like  England  or  Scotland.  Private  capital, 
raised  partly  at  home  but  infinitely  more  abroad,  has  largely  contributed 
to  the  achievement  of  these  great  works,  but  public  co-operation, 
inspired  by  large  national  purposes,  has  been  in  all  cases  absolutely 
essential. 

There  is  all  the  difference  in  the  world  l)etween  l)uilding  railways  to 
satisfy  an  existing  need  for  transportation,  and  building  where  the 
material  for  transportation  does  not  yet  exist,  and  must  be  created. 

It  is  under  the  latter  condition  that  a  large  part  of  the  railway 
construction  of  Canada  has  been  done.  The  beginnings  were  made 
early  but  were  exceedingly  tentative.  Stephenson's  first  line  of  rail 
between  Stockton  and  Darlington  was  opened  in  1825  ;  the  Liverpool 
and  Manchester  line  was  opened  in  1830. 

Forgive  me  if  I  pause  here  for  a  moment  l^efore  going  on  with  my 
Canadian  story  to  tell  you  of  a  circumstance  which  will,  I  think,  quicken 
your  imagination  in  grasping  what  these  events  meant  to  the  world. 
Some  years  ago  I  was  crossing  the  Atlantic  with  Sir  Sandford  Fleming. 
He  had  then  completed  the  construction  of  the  Intercolonial  Railway, 
and  was  finishing  the  main  line  of  the  Canadian  Pacific,  of  which  he  was 
still  consulting  engineer.  As  we  walked  up  and  down  the  deck  of  our 
ship  I  remarked  to  him  that  he  seemed  to  me,  with  the  four  thousand  miles 
of  railway  for  which  he  had  been  responsible,  to  mark  the  climax  of  the 
revolution  which  began  with  "No.  1,"  the  first  engine  which  ran  on  the 
Stockton  and  Darlington  Railway,  and  which  North-countrymen  have 
installed  on  a  granite  pedestal  at  Darlington.  "  Perhaps  you  will  be 
surprised,"  Sir  Sandford  replied,   "when  I   tell  you  that  that  man" — 
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pointing  to  a  gentleman  near,  not  older  than  many  that  I  see  before  me 
- — "was  a  stoker  on  No.  1."  The  old  Yorkshireman  had  gone  to  Canada, 
had  become  a  railway  contractor  on  the  Canadian  Pacific,  and  later  a 
Member  of  Parliament,  and  now  was  going  back  to  visit  the  scene  of  his 
early  work.  It  is  only  about  ten  years  since  he  died  in  AVestern  Ontario. 
Think  what  that  means.  Within  that  man's  life,  or  between  the  time 
when  he  was  twelve  years  old,  for  he  began  stoking  at  that  age,  and 
Avhen  I  saw  him,  had  been  condensed  most  of  those  great  movements 
which  have  marked  modern  progress.  Railway  construction  alone  within 
that  time  had  come  to  employ  about  one-fifth  of  the  whole  of  the  in- 
vested capital  of  the  world  ;  had  made  a  network  of  lines  throughout 
Europe  and  America  ;  was  penetrating  and  transforming  Africa,  South 
America,  Australia,  India  and  even  China.  The  period  had  seen  the 
shifting  of  commerce  and  travel  from  wind-driven  to  steam-driven  vessels, 
as  well  as  the  whole  development  of  electricity  with  land  wires  and  ocean 
cables.  Such  a  fact  helps  us  to  understand  how  we  must  quicken  our 
own  thought  if  we  are  to  keep  ourselves  abreast  with  the  progress  of 
the  last  seventy-five  years. 

But  to  return  to  my  subject — the  immense  meaning  of  Stephenson's 
inventions  Avas  quickly  grasped  by  far-sighted  men  in  Canada,  and 
between  1835  and  1845  many  charters  for  small  lines  were  applied  for 
and  granted.  But  the  provinces  were  small  and  disunited — the  rebellion 
of  1837  had  unsettled  the  countrj^ — capital  was  timid,  and  commerce 
languished.  So  little  progress  Avas  made  that  in  1850  there  were  but 
fifty-five  miles  of  raihvay  in  all  the  pi-ovinces. 

For  the  sake  of  comparison  it  Avill  be  well  to  keep  in  mind  this  date 
and  the  figure  of  mileage  given.  At  the  same  time,  in  1850,  about 
seven  thousand  miles  of  railway  Avere  in  operation  in  the  United  King- 
dom. Last  year  (1908)  the  raihvav  mileage  of  Canada  exceeded  that  of 
these  Islands.  The  Minister  of  Eaihvavs  lately  stated  in  the  House  of 
Commons  at  OttaAva  that  Avith  twenty-six  thousand  miles  completed  and 
nine  hundred  under  construction,  the  mileage  per  head  of  population  Avas 
greater  than  for  any  other  country  in  the  Avorld. 

After  1850  in  the  tAvo  old  Provinces  of  Canada,  Ontario  and  Quebec, 
rapid  progress  Avas  made — too  rapid,  it  afterAvards  seemed,  for  the 
financial  resources  and  commercial  needs  of  the  limited  population  to 
Avhich  they  afforded  facilities.  Lady  Elgin  turned  the  first  sod  of  the 
Northern  Raihvay  in  1850.  In  1852  the  Grand  Trunk  Company  Avas 
incoi^porated,  and  between  that  date  and  1860  completed  878  miles. 
The  Great  Western  opened  360  miles  between  1853  and  1858.  In  all 
about  2500  miles  Avere  completed  up  to  the  time  of  Confederation  in 
1867.  Practically  all  these  lines  haA*e  since  been  absorbed  into  the 
Grand  Trunk  system,  the  pioneer  raihvay  organisation  of  old  Canada, 
the  Avide  ramifications  of  which  you  can  judge  from  the  map  noAv  l)efore 
you.^ 

What  a  ])Oon  these  eaily  laihvays  Avere  to  the  pioneer  settlers  ;  Avhat 
sacrifices  the  country  made  to  secure  them  by  granting  large  sums  in 

1  See  folded  map. 
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n\i\ ;  what  a  stimulus  they  gave  to  the  rich  province  of  Ontario  and  to 
cities  like  Montreal  and  Toronto ;  what  a  broad  basis  they  created  for 
all  that  was  to  come  later,  any  one  wdio  knows  Canada  will  understand. 
That  they  Avere  not  such  a  boon  to  the  investors  who  put  their  money 
into  them  is  equally  well  known. 

Two  or  three  circimi stances  went  far  to  cinpple  the  financial  success 
of  these  earlier  undertakings.  In  1846  Great  Britain  adopted  the 
system  of  Free  Trade,  which  did  away  with  the  preference  given  up  to 
that  time  to  Canadian  wheat,  flour  and  timbei'.  Whatever  advantage 
the  mother  covuitry  gained  by  that  change,  it  certainly  helped  to  bring 
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on  the  most  severe  commercial  crisis  through  which  Canada  ever  passed  ; 
a  depression  which  was  prolonged  through  many  years  until  relieved  by 
the  Reciprocity  treaty  negotiated  with  the  United  States  in  1854. 

Added  to  this  was  another  fact  equally''  fatal  to  immediate  financial 
success.  The  British  engineers  and  contractors,  who  for  the  most  part 
built  these  lines,  came  with  extravagant  ideas  of  expenditure  founded 
on  English  experience  in  linking  together  densely  crowded  centres. 
They  had  not  learned  the  method  of  gradually  developing  a  railway  in 
a  new  country  at  a  minimum  of  expense  which  experience  has  since 
taught  later  l)uilders.  A  single  illustration  will  show  how  much 
the  managers  of  the  Grand  Trunk  have  been  handicapped  by  capital 
expenditure  in  constmction,  due  pai'tly  to  the  circumstances  I  have 
mentioned,  partly  to  the  cost  of    bridge-building  in   early  days.     The 
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Victoria  Bridge  over  the  )St.  Lawreuce  at  Montreal,  hy  which  tlie  Grand 
Trunk  enters  that  city  from  the  south,  built  under  the  direction  of 
Robert  Stei^hensou,  and  considered  one  of  his  greatest  engineering 
triumphs,  cost  6,300,000  dollars,  not  counting  the  interest  during  the 
six  years  of  construction.  A  steel  bridge  built  a  few  miles  up  the  river 
by  the  Canadian  Pacific  Railway  for  precisely  the  same  purpose  was 
completed  in  a  year,  and  cost  less  than  1,000,000  dollars.  The  differ- 
ence in  cost  Avas  sufficient  to  build  225  miles  of  the  Canadian  Pacific. 

A  further  hindrance  is  still  to  be  noted.  For  many  years  the 
management  of  the  system  was  largely  directed  from  London.  The 
necessity  of  trusting  the  man  on  the  spot  familiar  with  the  conditions 
of  a  new  continent  was  only  slowly  and  painfully  learned.  But  it  ivas 
finally  learned,  and  under  the  administration  of  a  manager  of  great 
ability,  trained  in  the  school  of  American  Railways,  and  given  a  free 
hand,  the  position  of  the  system  as  an  investment  has  of  late  years 
greatly  improved.  Meanwhile  its  importance  to  Canada  can  scarcely  be 
exaggerated,  operating  as  it  does  throughout  the  wealthiest  and  most 
populous  of  the  Provinces,  and  having  close  connection  through  lines 
controlled  by  itself  with  Chicago,  Milwaukee,  Portland,  and  other  im- 
portant centres  in  the  United  States.  Its  whole  length  of  line  is  now 
something  over  five  thousand  miles,  of  which  more  than  a  thousand  miles 
is  within  the  United  States.  For  1019  miles  of  this  whole  distance  the 
track  is  double.  Large  as  the  system  is  thus  shown  to  l)e,  it  was  yet 
not  large  enough  to  deal  adequately  Avith  the  vast  problems  of  Canadian 
transportation.  It  had  played  a  great  part  in  the  evolution  of  old 
Canada;  it  was  not  equal  to  the  needs  of  the  new.  What  it  lacked 
was  connection  Avith  the  West.  This  it  is  noAv  in  a  way  to  secure  by  its 
connection  A\ith  the  ncAv  Grand  Trunk  Pacific  Company,  of  Avhieh  I  shall 
have  to  speak  to  you  later. 

While  Ontario  and  Quebec  Avere  thus  developing  their  means  of 
communication,  chiefly  between  the  years  1855  and  1865,  the  smaller 
provinces  of  Ncav  BrunsAvick  and  Nova  Scotia  Avere  Avorking  toAvards  the 
same  end  on  a  lesser  scale.  The  objective  of  the  efforts  Avhich,  accord- 
ing to  their  ability,  they  both  made,  Avas  tAVofold — connection  north- 
Avard  Avith  Quebec  to  unite  them  Avith  the  Upper  Pi'ovinces  of  Canada, 
and  connection  Avestward  from  the  Ncav  England  States.  The  fluctua- 
tions of  success  and  failure,  Avhich  Avere  many,  need  not  be  told  here — 
it  is  enough  to  say  that  by  1867  Ncav  BrunsAvick  had  about  250  miles 
in  operation,  and  NoA'a  Scotia  something  less  than  tAvo  hundred. 

But  the  political  events  AA^hich  led  up  to  Confederation  in  1867 
Avidened  the  horizon  of  the  provinces  in  this  as  in  other  respects,  and 
made  possible  a  larger  scheme  for  Avhich  they  had  before  A'ainly 
struggled. 

The  Intercolonial.^ 

The  construction  of  this  raihvay  Avas  pail  of  the  compact  made 
betAveen  the  old  provinces  of  Canada  Avhen  they  confederated  in  1867. 

1  This  line  is  to  be  seen  on  the  folded  map  illustrating  the  Canadian  Pacific  system. 
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Witliout  it  Confederation  couM  not  have  been  made  a  reality.     A  long 
tract  of  wilderness  separated  the  maritime  from  the  inland  provinces, 


forbidding  intimate  intercourse,  social,  political  or  commercial.  There 
was  danger  lest  the  mere  force  of  commercial  gravitation  should  draw  the 
Maritime  Provinces,  in  their  isolated  condition,  towards  the   American 
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States  with  Avhich  they  were  industrially  and  geographically  very  closely 
connected.  This  isolation  also  prevented  common  action  between  the 
different  proA-inces  for  national  defence,  at  that  time  an  important  con- 
sideration. The  mother  country  itself  was  deeply  interested  in  the 
construction  of  this  line.  The  Trent  affair  in  1861  had  drawn  GJ-reat 
Britain  and  the  United  .States  to  the  A^erge  of  a  Avar  of  Avhich  Canada 
Avould  have  been  the  chief  battle-ground,  although  she  had  nothing  to  do 
Avith  the  cause  of  quarrel.  The  Albama  difficulty  had  accentuated  the 
hostile  feeling  and  the  Avar  cloud  hung  long  on  the  horizon.  The  troops 
sent  out  in  the  Avinter  of  1861-2  had  to  be  transported  some  hundreds  of 
miles  on  sledges  from  the  maritime  ports  to  reach  their  destination  in  the 
Upper  Provinces.  So  the  construction  of  the  line  Avas  undertaken  as 
a  government  Avork  by  the  young  Dominion.  It  Avas  a  large  enterprise 
for  the  Canada  of  that  time.  The  Impei-ial  GoA'ernment  of  the  day'gaA'e 
its  guarantee  to  the  loan  of  .£3,000,000  required  to  cover  the  cost  of 
construction,  a  guarantee  Avhich,  hoAvever,  has  never  cost  this  country 
a  penny.  It  Avas  gi\'en  partly  for  the  military  reason  referred  to,  but 
pai^tly  also  to  compensate  Canada  for  Avhat  she  had  lost  through 
Mr.  Gladstone's  singular  and  iieAer  fully  explained  action  in  Avithdrawing, 
at  the  time  of  the  Washington  Treaty,  the  just  claims  of  Canada  against 
the  United  States  on  account  of  the  Fenian  raids. 

The  Imperial  Government  Avould  only  give  its  countenance  to  a  line 
going  by  the  longest  route,  in  order  that  it  might  be  remote  from  the 
American  frontier.  Other  influences  Avorked  in  the  same  direction,  and 
after  vehement  discussion  the  most  expensive  route  Avas  adopted.  When 
once  undertaken,  it  Avas  pushed  through  Avith  energy  by  the  Canadian 
Government  and  Avas  opened  for  traffic  in  1876.  It  has  therefore  been 
in  operation  thirty-three  years.  With  the  A-arious  additions  Avhich  haA^e 
been  made  to  it  the  ncAv  system  now  embraces  1500  miles  of  line. 

Built  for  a  great  national  purpose  and  somewhat  in  defiance  of 
economic  conditions ;  Avorked  also  under  Government  control  and  at 
times  to  serve  the  ends  of  political  parties,  the  system  has  not  alAA^ays 
been  a  financial  success,  and  deficits  have  had  to  be  met  from  the 
Dominion  Treasury.  But  Aveighed  beside  the  great  national  purposes 
Avhich  it  has  serA^ed,  this  is  scarcely  Avorth  consideration. 

The  line  has  giA^en  the  Maritime  Provinces  some  compensation  for  the 
tremendous  drain  on  their  resources  and  population  created  by  the 
opening  of  the  North- West.  It  gave  the  Dominion  access  through  its 
own  territory  to  ports  of  its  OAvn  open  during  the  months  Avhen  the 
St.  LaAvrence  is  closed,  and  removed  the  fear,  sometimes  threatened, 
of  an  American  embargo  on  our  trade.  It  allows  commerce  to  fiow 
freely  from  end  to  end  of  the  Dominion  at  all  seasons.  It  offered  much- 
needed  facilities  of  intercourse  betAvecn  French-speaking  Quebec  and  the 
English-speaking  Maritime  Pi'ovinces.  It  acted  as  a  real  cement  to  the 
young  Dominion. 

The  Maritime  Provinces,  Ncav  Brunswick,  Nova  Scotia,  and  Prince 
Edward  Island,  through  Avhich  this  system  chiefly  extends,  have  l)een  too 
much  overlooked  by  the  people  of  tliese  Islands  who  flock  to  Canada. 
For  some  types  of  persons  seeking  new  homes  they  seem  to  me  l)etter 
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than  any  other.     They  have  the  merit  of  being  within  six  days  of  the 
United  Kingdom,  a  cheai)  sea  voyage  covering  the  whole  distance.     The 


sense  of  separation  is  not  nearly  so  great  as  in  the  Far  AVest.  For 
people  who  want  to  make  a  little  capital  go  a  long  way — who  wish  to 
educate  a  family  of  children  inexpensively  and  under  healthy  conditions 
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— who  prefer  the  life  of  settled  communities  to  the  rough  conditions 
of  the  West,  who  are  content  with  moderate  but  assured  success  in 
establishing  a  comfortable  home,  they  offer  many  opportunities.  Fruit- 
farming  in  Nova  8cotia,  dairying  and  general  farming  in  all  the  provinces 
— the  fisheries  of  the  long  coastline — the  coal  and  iron  industries  of 
Cape  Breton  and  Pictou — the  timber  and  pulp-wood  industries  of  the 
wooded  country — give  a  great  variety  of  employment.  The  strong 
stock  which  originally  peopled  the  country,  largely  expelled  British 
Empire  Loyalists  of  the  American  Revolution,  and  their  devotion  to 
education,  as  great  as  in  Scotland  itself,  have  enabled  these  provinces  to 
contribute  an  extraordinary  proportion  of  al)le  men  to  the  political  and 
professional  life  of  the  Dominion.  AVhen  the  AVestern  fever  has  some- 
Avhat  subsided,  I  look  to  their  liecoming  one  of  the  parts  of  the  Dominion 
most  sought  after  by  a  particularly  desirable  class  of  the  surplus  popula- 
tion which  leaves  this  country. 

We  have  seen  that  the  Intercolonial  Railway  was  Iniilt  as  a  necessary 
link  between  the  old  provinces  of  Canada,  to  give  them  cohesion,  and  to 
create  common  interests  where  these  had  not  existed  before.  But  con- 
solidation in  the  East  was  only  to  serve  as  a  basis  for  expansion  in  the 
West.  The  larger  future  of  the  Dominion  was  in  the  acquisition  and 
development  of  the  vast  regions  which  extend  from  Lake  Superior  to 
the  Rocky  Mountains.  By  a  bai-gain  completed  in  1868  the  whole 
of  this  immense  territory  was  handed  over  for  a  payment  of  £300,000, 
and  certain  reservations  of  land,  by  the  Hudson  Bay  Company,  under 
whose  control  it  had  continued  from  16(56,  to  the  Government  of  the 
Dominion. 

There  was  yet  another  point  to  be  secured.  To  secure  a  frontage  for 
the  Dominion  on  the  Pacific  Avas  as  essential  as  the  acquisition  of  the 
North- West.  British  Columbia  had  to  be  drawn  into  the  Dominion  to 
accomplish  this  end.  The  only  bribe  which  would  induce  its  unwilling 
people  to  agi-ee  was  the  promise  of  a  connecting  railway.  Fortunately 
the  men  in  power  at  Ottawa  had  both  imagination  and  courage.  The 
promise  of  the  railway  was  made,  and  British  Columbia  entered  fhe 
Dominion.  The  principal  feature  of  the  terms  agreed  upon  was  that 
"  The  government  of  the  Dominion  undertake  to  secure  the  commence- 
ment simultaneously,  within  two  years  from  the  date  of  the  union,  of  the 
construction  of  a  railway  from  the  Pacific  towards  the  Rocky  Mountains, 
and  from  such  point  as  may  be  selected  east  of  the  Rocky  Mountains,  to- 
wards the  Pacific,  to  connect  the  seaboard  of  British  Columbia  with  the 
railway  system  of  Canada ;  and  to  further  secure  the  completion  of  such 
railway  within  ten  years  of  the  date  of  the  union." 

The  compact  thus  made  became  for  the  next  fifteen  years  the  piA'ot 
of  Canadian  politics.  It  might  well  do  so,  for  the  thing  dealt  with  was 
not  merely  an  Imperial  Init  a  world  question. 

The  Canadian  Pacific. ^ 
I  do  not  think  I  can  be  convicted  of  exaggeration  when  I  say  that  no 


^  See  folded  map. 
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single  public  work  undertaken  in  modern  times,  with  the  possible  excep- 
tion of  the  8uez  Canal,  has  left  so  decisive  a  stamp  on  the  history  and 
relations  of  the  world  as  the  construction  of  the  Canadian  Pacific  Railway. 
Large  proofs  must  he  given  to  estal)lish  such  a  proposition,  but  thc}^  are 
ready  to  our  hand.  To  the  provinces  of  old  Canada,  which  had  federated 
in  1867,  the  acquisition  of  the  vast  regions  between  Lake  Superior  and 
the  Rocky  Mountains,  and  the  opening  of  a  way  to  the  Pacific,  meant 
everything.  But  to  the  mother  land,  which  depends  on  the  outer  world 
for  its  food,  to  the  Empire  as  a  whole,  which  required  al)ove  all  things 
that  its  scattered  parts  should  be  linked  together,  as  well  as  to  the  Avorjd 


Fig.  5. — The  Three  Sisters,  Canmore,  Alberta.     Canadian  Pacific  Line. 

at  large  which  needed  room  for  new  populations,  it  meant  almost  as 
much.  Here  was  the  most  extensive  area  of  fertile  unoccupied  land 
suitable  for  wheat  production  and  for  the  higher  forms  of  civilisation,  still 
remaining  in  the  world.  Here  were  virgin  resources  in  boundless 
prairie,  in  lake  and  river,  in  forest  and  mine,  which  were  destined,  if 
properly  utilised,  to  make  the  twentieth  century,  in  the  picturesque 
words  of  Sir  Wilfred  Laurier,  belong  to  Canada,  in  the  same  way  that 
the  nineteenth  century  had  lielonged  to  the  United  States,  for  great 
national  development.  Here,  in  a  thousand  falls  and  cataracts,  were 
stores  of  electric  energy  such  as  no  country  had  ever  enjoyed  before. 
Here  was  space  in  which  could  be  absorljcd  millions  on  millions  of  the 
sui'plus  population  of  Europe  under  conditions  healthier  than  those  they 
had   left  behind.     Here  was  the  line  along  which  a  new  and  speedier 
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route  to  the  Far  East  could  be  created.  Here  was  the  opportunity  for 
developing  an  All-Red  Route  by  steam  and  telegraph,  linking  together 
the  mother  land,  Canada,  New  Zealand,  Australia,  South  Africa  and 
India.  Here  was  an  opportunity  of  strengthening  the  Empire  liy  build- 
ing up  a  great  nation  within  one  still  greater. 

It  Avas  a  supreme  opportunity,  but  it  required  supreme  eftbrts  and 
sacrifices  from  those  who  grappled  with  the  task.  Fortunately  Canada  had 
at  the  time  a  few  men  gifted  with  the  imagination  to  see  what  was 
within  the  country's  reach,  Avith  the  courage  to  face  the  difiiculties  of  the 
situation,  and  Avith  the  skill  to  concentrate  and  direct  the  national  Avill. 
Fortunately,  too,  the  young  nation  had  been  stirred  l>y  that  spirit  of 
adventurous  energy  which,  for  Avant  of  a  Ijetter  term,  I  have  called 
Elizabethan,  and  the  public  mind  Avas  attuned  to  large  ideas.  The 
fearful  and  unbelieving  Avere  by  no  means  lacking,  but  strength  and 
hope  and  insight  preA'ailed. 

When  Ave  remember  that,  starting  from  the  base  furnished  by  the 
Canadian  Pacific  Railway,  tAvo  other  transcontinental  lines,  each  opening 
up  immense  territories  for  settlement,  are  to-day  rapidly  approaching 
completion  ;  Avhen  yve  see  the  limits  of  successful  settlement  constantly 
pushed  further  northAvards ;  Avhen  we  see  in  operation  a  Pacific  cable 
Avhich  enables  us  to  girdle  the  Avorld  with  our  thought  entirely  on  British 
soil ;  Avhen  fleets  of  steamships  are  found  on  the  Pacific,  the  Great 
Lakes,  and  the  Atlantic,  carrying  the  trade  already  developed  ;  Avhen  Ave 
see  these  western  prairies  becoming  a  land  of  hope  and  promise  to 
hundreds  of  thousands  of  people,  otherwise  landless — Ave  must  feel  that 
the  enterprise  Avas  Avorth  even  more  than  all  the  effort  which  it  cost. 
Yet  at  the  moment  the  price  paid  was  heavy. 

AlloAV  me  to  quote  Avhat  I  wrote  on  this  point  in  one  of  my  earlier 
trips  across  the  mountains  thirteen  years  ago  : — 

"  To  learn  the  price  Canada  AA^as  ready  to  pay  for  Confederation  and 
for  a  pathAvay  from  ocean  to  ocean,  the  traA'eller  must  climb  Ijy  rail  up 
from  the  prairies  at  Calgary  through  the  gorges  of  the  Rocky  Mountains 
to  the  summit  of  the  Kicking  Horse  Pass,  and  then  SAveep  doAvn  through 
the  defiles  and  valleys  of  the  opposite  slope,  across  the  Selkirk  and  Coast 
ranges,  and  past  the  canons  of  the  Eraser  and  Thompson  Rivers,  till  he 
has  reached  the  Pacific.  He  must  study  the  line  of  railway  in  Avinter, 
Avhen,  as  he  looks  up,  at  a  hundred  points  aA^alanches  of  snoAv  are  seen 
ready  to  descend  upon  it  from  lofty  peaks;  he  must  visit  it  in  spring, 
Avhen,  looking  doAvn,  he  sees  the  tremendous  torrents  that  roar  beneath, 
swollen  from  the  melting  snows ;  he  must  observe  Avith  Avhat  elaborate 
care  these  dangers  have  been  successfully  overcome ;  he  must  feel  the 
sensation  of  gliding  by  day  and  night  over  bridges  Avhich  stretch  like 
immense  slender  spiders'  Avebs,  far  over  the  tops  of  lofty  pines  ;  he  must  ride 
under  miles  of  sheds  built  \\-ith  strength  sufficient  to  resist  the  aAalanche 
rush  of  snoAv  ;  he  must  look  down  almost  from  the  cari^iage  Avindows  into 
the  depth  of  the  Albert  caiion ;  he  must  be  Avhirled,  ascending  and 
descending,  around  the  curves  of  the  Great  Loop  ;  he  must  look  out  for 
two  or  three  days  continuously  on  the  marvellous  succession  of  mountain 
peak  and  range  and  gorge  and  embattled  cliff'  guarding  the  long  narroAv 
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valleys,   all   of  which  go   to  make    up  the  impressive  and  magnificent 
scenery  of  the  greater  part  of  British  Columbia." 

But  consider  some  other  features  of  the  task.  Ontario,  the  base  in 
Eastern  Canada  from  which  the  woi'k  was  attacked,  is  sixteen  hundred 
miles  away.  The  first  four  hundred  miles  of  road  north  of  Lake  Superior 
passed  through  an  uninhabited,  and  at  that  time  supposed  to  be  luiin- 
habitable,  wilderness  of  granitic  country  Avhich  presented  the  most 
formidable  obstacles  to  the  engineer.  Then  followed  twelve  hundred 
miles  of  prairie,  also  practically  uninhabited,  save  for  the  old  Hudson  Bay 
settlements  on  the  Red  River  and  at  a  few  scattered  points  further  west. 
All  this  had  to  he  traversed  to  get  to  the  point  where  the  really  serious 
work  began — the  foot  of  the  Rocky  Mountains,  that  mighty  barrier  six 
hundred  miles  wide  which  separates  the  Prairie  from  the  Pacific. 


Fig.  6. — Emeralil  Lake,  PMeltl,  British  Coluniliia.     Canadian  Pacific  Line. 


Recall,  too,  the  figures  which  indicate  the  strength  of  the  population 
which  faced  this  gigantic  task.  When  the  people  of  the  neighbouring 
Republic  first  attempted  to  unite  the  two  oceans  by  a  railway  there  was 
already  a  population  of  forty  millions  on  the  Eastern  side,  who  had  pushed 
their  way  far  beyond  the  Mississippi,  while  another  considerable  popula- 
tion on  the  Pacific  slope  was  pressing  up  to  the  base  of  the  Rockies. 

AYhen  the  C.P.R.  was  taken  in  hand  there  were  lint  four  millions  in 
Eastern  Canada  :  in  British  Columbia  there  Avere  less  than  fifty  thousand 
whites,  and  few  of  these  on  the  mainland. 

The  construction  of  the  road  was  one  of  the  romances  of  modern 
industrial  achievement.  The  courage  and  resources  of  statesmen, 
financiers,  engineers  and  contractors,  were  tested  to  the  utmost.  Sir 
John  Macdonald  staked  his  political  career  on  its  achievement ;  Sir 
Greorge  Stephen  and  Sir  Donald  Smith  (now  Lords  Mount  Stephen  and 
Strathcona),  with  their  partners  in  the  great  work,  staked  their  fortunes. 
English  financiers  freely  expressed  the  opinion  that  it  meant  bankruptcy 
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for  the  Dominion.  A  leading  Canadian  opposition  journal  declared  that 
the  line  would  "  never  pay  for  its  axle-grease."  The  Canadian  people 
thought  otherwise  ;  they  hacked  up  the  Company  with  immense  sub- 
sidies— .$25,000,000  in  cash — and  25,000,000  acres  of  land,  together 
with  641  miles  of  completed  line  previously  built  in  the  Eastern  section, 
which  were  thrown  into  the  bargain.  They  agreed  that  no  competing 
line  should  l)e  built  to  the  south  for  twenty  years,  to  prevent  undue 
competition  from  established  American  lines.  In  later  years  this  condi- 
tion was  abrogated  at  the  expense  of  the  Dominion.  The  support  thus 
given  was  on  a  vast  scale,  but  admittedly  not  too  vast  for  the  greatness 
of  the  task.  The  vigour  shown  in  pushing  through  the  work  Avas 
extraordinary  and  eclipsed  all  previous  records  in  railway  construction. 


Fig.  7. — Moraine  Lake,  Valley  of  the  Ten  Peaks.     Canadian  Pacific  Line. 


On  the  prairie  section  as  much  as  six  miles  of  new  line  was  sometimes 
laid  in  a  single  day.  The  last  .spike  was  driven  near  the  summit  of 
the  Rockies  by  Sir  Donald  Smith  on  July  24th,  1886,  the  contract 
having  been  completed  four  ^^eai's  sooner  than  the  date  stipulated  for  hy 
the  (jrovernment.  The  energy  subsequently  shown  in  l)uilding  up  a 
ti'affic  where  none  existed  before  Avas  quite  as  remarkable  as  that  dis- 
played in  construction.  Industries  of  all  kinds  along  the  route  were 
encouraged  by  subsidies ;  coal  mines  were  opened ;  immigration  was 
stimulated  ;  steam-ship  lines  were  placed  on  the  Great  Lakes,  on  the 
Pacific  and  the  Atlantic ;  numerous  liranch  lines  of  railway  were 
extended  into  promising  districts  of  countr3^  From  that  day  to  this 
the  driving  energy  of  this  great  organisation  has  never  ceased. 

Some  idea  of  the  rapidity  of  the  development  which  is  still  going 
on  may  be  gathered  from  the  statement  of  the  President,  Sir  Thomas 
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Shaughuessy,  made  at  the  last  annual  meeting  in  October  1908.  Ill 
explaining  that  $37,000,000  had  been  spent  during  the  last  six  years 
on  rolling  stock  alone,  he  mentioned  that  this  meant  the  addition  of  one 
new  locomotive  for  every  three  working  days  of  that  whole  period — -one 
passenger  car  every  two  days — and  fourteen  freight  cars  every  day.  In 
spite  of  such  efforts  the  supply  of  rolling  stock  was  behind,  I'ather  than 
ahead  of  the  demand. 

Among  later  developments  is  the  establishment  of  a  vast  irrigation 
system  in  the  dry  regions  of  Alberta,  which  will  immensely  increase  the 
proiluctive  capacity  of  a  large  area  of  country.  The  policy  of  the 
Company,  lately  annoiuiced,  of  working  its  line  through  the  liockies  by 
utilising  the  electric  energy  stored  up  in  the  waterfalls  of  that 
mountainous  region,  marks  a  new  departure  of  great  significance. 

The  recent  acquisition  of  the  Oregon  railway  gives  the  system  access 
to  the  most  important  city  on  the  Pacific  coast  north  of  San 
Francisco. 

Let  me  give  you  from  the  last  annual  report  a  few  figures  to 
illustrate  what  has  been  accomplished  since  the  line  was  opened  in 
1886:— 

Gross  earnings  for  year  ending -Tune  30th,  liJOS,  .  $71,384,473 
Working  expenses,  .....  45,591,807 
Net  earnings,  .  .  .  .  .        21,791,366 

Mileage  included  in  Traffic  Returns,  .  .  9,426*4 

Under  construction,  ....  708"4 

Other  lines  worked,  .  .  -  .  261  "7 


10,396-5 
Subsidiary  lines  in  United  States,     .  .  .  2,951*4 


13,347*9 


It  has  taken  only  twenty-three  years  to  work  out  this  remarkable 
record  of  prosperity.  The  supreme  national  effort,  the  story  of  which  I 
have  briefly  narrated,  has  evidently  been  crowned  with  triumphant  success. 

The  Grand  Trunk  Pacific.^ 

Meanwhile,  during  the  latter  part  of  this  period,  in  the  minds  of 
leading  statesmen  and  some  of  those  engaged  in  the  larger  finance  and 
business  of  the  country  another  great  scheme  had  been  slowly  maturing. 
Primarily  it  meant  that  the  national  outlook  was  expanding  northwards, 
as  well  as  eastward  and  westward.  The  lines  of  communication  already 
established  had  enabled  pioneers  to  explore  vast  territories  hitherto  in- 
accessible or  only  vaguely  known.  The  region  of  New  Ontario,  stretch- 
ing up  from  the  Georgian  Bay  towards  Hudson  Bay  was  proved  to  be 
a  country  not  only  exceedingly  rich  in  minerals,  the  Cobalt  district  alone 

1  See  folded  map. 
VOL.  XXV.  S     . 
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having  proved  one  of  the  greatest  silver-producing  centres  of  the  world, 
but  possessing  in  its  clay  belt,  which  covers  many  thousands  of  square 
miles,  agricultural  areas  equal  to  any  in  the  rich  southern  half  of  the 
province.  It  had  been  proved  that,  wherever  the  long  line  of  the  Kocky 
Mountains  was  approached,  new  and  vast  mineral  resources  came  to 
light.  The  use  of  spruce  wood  for  the  manufacture  of  paper  and  the 
demand  for  timber  and  pulp  wood  consequent  on  the  exhaustion  of  the 
forests  of  Michigan,  Wisconsin,  and  the  United  States  generally,  had 
given  an  increased  value  to  every  acre  of  the  forests  of  central  New 
Brunswick,  Northern  Quebec,  and  the  woodland  belt  north  of  the  tree- 
less prairie. 

Experience,  too,  had  steadily  pushed  further  noi'thward  the  area  over 
which  it  was  recognised  that  wheat  could  be  successfully  grown  in  the 
Avest,  and  the  pioneers  in  the  ncAvly  settled  northern  districts  clamoured  for 
the  same  facilities  enjoyed  by  those  further  south.     These  were  impor- 


FiG.  8.  —Fall  Ploughing,  Ontario. 


tant  considerations,  but  there  Avere  still  others.     Commerce  was  growing 
upon  the  Pacific,  and  opened  up  large  possibilities. 

In  spite  of  the  difficulties  presented  on  its  route  across  the  mountains, 
the  Canadian  Pacific  had  made  itself  a  great  passenger  route,  had  opened 
up  an  immense  mining  region,  and  had  competed  successfully  with 
American  lines  in  carrying  on  a  large  trans-Pacific  trade.  But  a  line 
further  noi'th  would  have  no  small  advantage  over  all  competitors  in 
dealing  with  heavy  traffic  by  crossing  the  mountains  through  the 
Yellowhead  Pass.  The  grades  on  this  route  are  far  lighter  than  any 
other  on  the  American  Continent,  and  so  the  cost  of  transportation  by 
it  would  be  proportionately  decreased.  Now  the  farmer  in  the  extreme 
west  believes  that  this  route  offers  an  opportunity  to  convey  his  wheat 
by  way  of  the  Pacific,  not  only  to  Asia,  l)ut  to  Europe  as  well,  especially 
when  the  completion  of  the  Panama  Canal  has  cut  down  to  one-half  the 
length  of  the  water  transportation.  Enthusiasts  in  this  matter  believe 
that  Prince  Rupert,  the  new  harbour  which  is  destined  to  be  the  Pacific 
terminus  of  the  new  ti'anscontinontal  line,  Avill  ultimately  become  one 
of  the  greatest  wheat  shipping  ports  of   the  world.      A  forecast  of  this 
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kind  duly  experience  can  justify,  but  it  certainly  has  distinct 
probabilities. 

Influenced  by  these  and  many  other  considerations,  after  long  and 
mature  consideration  the  Government  of  Canada  determined  to  under- 
take a  new  transcontinental  line. 

To  carry  out  its  purpose  it  took  into  partnership  a  company  which 
acts  in  close  association  with  the  Grand  Trunk  system  of  the  Eastern 
Provinces,  and  it  is  understood  that  the  two  companies  will  practically 
he  worked  as  one.  One  of  the  chief  arguments  used  in  support  of  the 
new  scheme  was  that  l^y  its  adoption  a  great  competitive  system  to  the 
Canadian  Pacific  would  thus  be  created  from  ocean  to  ocean.     That  there 


Fig.  9. — Prince  Kupert,  British  Columbia,  the  Teriuinus  of  the  Graiul  Trunk  Pacitie. 


is  ample  room  in  the  country  for  both  systems  no  one  who  understands 
the  latent  resources  of  the  Dominion  will  for  a  moment  doubt.  Mean- 
while even  the  suggestion  of  monopoly  in  conducting  the  transportation 
of  the  continent  is  removed  from  men's  minds,  and  Canadians  look  for- 
ward with  satisfaction  to  seeing  the  business  ability  and  administrative 
genius  of  two  of  the  ablest  groups  of  men  that  the  whole  country 
possesses  pitted  against  each  other  in  trying  to  produce  the  most  eflfective 
means  of  dealing  with  eveiy  problem  of  transport. 

As  in  the  case  of  the  Canadian  Pacific,  the  people  of  the  Dominion 
give  liberal  support  to  the  new  and  gigantic  enterprise.  The  eastern 
half  of  the  line  from  Moncton,  in  New  Brunswick,  to  Winnipeg  is  being 
built  by  the  Dominion  Government  itself,  on  the  understanding  that 
it  is  to  be  leased  for  operation  for  a  long  term  of  years  to  the  Grand 
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Trunk  Pacific  Company.  The  prairie  and  mountain  half  of  the  line 
is  being  built  by  the  Company  itself,  backed  l)y  Government  guarantees. 
The  business  of  constructing  the  line  is  proceeding  with  great  rapidity. 
A  prairie  section  extending  for  about  800  miles  from  Winnipeg  to 
Edmonton  was  opened  for  traffic  last  autumn  and  carried  a  part  of  the 
season's  output  of  wheat.  Towns  numbered  almost  l^y  hundreds  are 
beginning  to  spring  up  along  the  line.  A  city  and  the  beginnings  of 
gi-eat  port  are  being  laid  out  at  Prince  Rupert.  There  is  every  pro- 
bability that  the  ncAv  line  will  be  completed  from  ocean  to  ocean  by 
the  year  1911.  Only  the  difiiculties  of  the  mountain  section  which 
cannot  be  forced  forward  beyond  a  certain  rate  prevents  a  still  earlier 
completion.  When  the  work  is  finished  another  story,  as  has  been 
graphically  said,  will  have  been  added  to  the  structure  of  the  Dominion. 
Sir  Wilfrid  Laurier  has  lately  said  that  he  looked  upon  the  completion  of 
this  great  scheme  as  the  crowning  triumph  of  his  whole  career. 

The  Canadian  Northekn  Railway.^ 

I  have  yet  one  more  chapter  to  add  to  this  outline  of  railway 
development  in  the  Dominion,  and  it  is  hy  no  means  the  least  significant. 
Great  national  enterprises  and  achie^'ements  such  as  the  Canadian  Pacific 
and  the  Grand  Trunk  Pacific  strike  the  public  imagination,  and  it  can 
scarcely  be  doubted  that  outside  opinion  of  Canada  and  its  resources  has 
been  largely  formed  from  observation  of  the  vigour  and  success  with 
which  these  two  great  undertakings  have  been  entered  upon  or  com- 
pleted. But,  if  we  take  the  progress  of  railway  construction  as  a  test  of 
the  natural  resources  and  prospects  of  a  country,  I  am  inclined  to  think 
that  the  Canadian  Northern  Railway  system  furaishes,  from  the  circum- 
stances under  Avhich  it  has  been  created,  as  interesting  an  illustration  of 
the  industrial  possibilities  of  the  Dominion  as  does  either  of  the  better- 
known  systems  referred  to.  At  any  rate  it  makes  an  impressive  addition 
to  the  sum  total  of  Canadian  progress  during  the  last  few  years.  To 
many  readei's  whose  attention  has  not  been  directed  to  the  fact,  it  will 
come  as  a  surprise  to  be  told  that  beside  the  two  great  lines  forced 
through  by  powerful  Dominion  support,  a  third,  originated  hy  private 
effort,  has  in  a  brief  period  grown  to  such  dimensions  that  it  promises  in 
time  to  rival  the  others  in  the  magnitude  of  its  operations.  The  mere 
statement  of  the  fact  speaks  volumes  for  the  nature  of  a  country  which 
gives  scope  for  such  enterprise. 

In  describing  to  you  this  system  I  cannot  do  better,  I  think,  than 
quote,  by  kind  permission  of  the  proprietors,  rather  freely  from  an  article 
I  contributed  three  or  four  months  ago  to  the  Times,  after  a  trip  over 
a  considerable  portion  of  the  line  and  observation  of  the  country  which  it 
penetrates. 

It  is  only  twelve  years  since  Messrs.  Mackenzie  and  Mann,  a  pri\'ate 
Canadian  firm  which  had  ah'eady  gained  Avealth  and  a  name  for  itself  in 
carrying  out  large  railway  contracts,  and  in  electrifying  street  railways  in 

i  See  Sketch-map  on  p.  247.  ' 
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North  and  South  America,  made  in  an  nno])tru.sive  way  the  beginnings 
of  the  system  by  constructing  one  hundred  miles  of  a  liranch  line,  neces- 


sarily subsidiary  to  the  Canadian  Pacific,  in   the  pru\  nice  of  Manitoba. 
The  scope  of  their  work  since  that  time  is  graphically  illustrated  by  the 
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statement  made  last  year  in  the  company's  circulars  that  a  mile  a  clay  had 
been  added  to  the  system  in  the  first  eleven  years  of  its  existence.  This 
rate  of  growth  has,  I  believe,  been  since  maintained,  and  the  compan}^ 
now  owns  and  operates  close  upon  five  thousand  miles  of  railway.  This 
phenomenal  development  of  mileage  has  not  been  efi'ected  entirely  by 
construction.  In  several  instances  uncompleted  local  lines  and  derelict 
franchises  held  by  companies  which  could  not  raise  the  capital  necessary 
to  carry  out  their  plans  have  been  taken  over  and  worked  into  the 
system,  or  connecting  lines  of  road  in  successful  operation  have  been 
purchased. 

Already  a  main  line  is  in  operation  westward  from  Port  Arthur, 
at  the  head  of  Lake  Superior,  to  Winnipeg  and  thence  to  Edmonton — 
nearly  thirteen  hundred  miles.  From  Edmonton  it  is  being  pushed  forward 
towards  the  foothills  of  the  Eockies.  But  this  main  line  forms  only 
a  fraction  of  the  western  mileage  of  the  system.  A  parallel  northern 
section  runs  from  Dauphin  to  Prince  Albert — 350  miles — while  a  section 
to  the  south,  of  about  six  hundred  miles  in  all,  extends  first  westward 
from  Wimiipeg  to  Eegina,  and  then  curves  northward  across  the  main 
line  to  Prince  Albert.  Several  minor  branches  are  tributary  to  these 
principal  lines.  The  whole  mileage  west  of  Port  Arthur  is  .3390. 
East  of  the  Great  Lakes  a  line  367  miles  long  penetrates  New  Ontario 
and  connects  the  Georgian  Bay  with  Toronto,  while  about  650  miles  have 
been  completed  in  the  Province  of  Quebec.  The  430  miles  operated  in 
Nova  Scotia  and  Cape  Breton  have  more  of  a  local  than  a  continental 
interest. 

Any  one  Avho  will  take  the  trouble  to  follow  on  the  map  the  outline 
I  have  given  will  see  that  in  the  Canadian  Northern  the  Dominion  has 
a  third  great  railway  system  in  an  advanced  stage  of  development.  The 
company  has  not  yet,  indeed,  grappled  with  the  Ptocky  Mountains  or  with 
the  long  stretch  of  gi-anitic  country  north  of  Lake  Superior.  The  Lake 
Superior  section  may  become  a  necessity  in  order  to  establish  connection 
Ijetween  the  east  and  west,  unless  running  privileges  can  be  secured  over 
either  the  Canadian  Pacific  or  the  Grand  Trunk  Pacific ;  but  it  will  pro- 
bably be  the  part  of  wisdom  for  the  company  to  curb  the  ambition  to 
possess  a  complete  transcontinental  line  until  the  rest  of  the  system 
has  become  thoroughly  consolidated,  and  until  the  commercial  need  of 
a  third  route  across  the  mountains  to  the  Pacific  has  been  demonstrated 
by  the  increase  of  transcontinental  trafiic.  It  was  the  construction  across 
the  sea  of  mountains  which  constitutes  British  Columbia  that  made 
Government  subsidies  on  a  large  scale  an  absolute  necessity  for  both  the 
Canadian  Pacific  and  the  Grand  Trunk  Pacific. 

But  e^-en  if  the  Canadian  Northern  has  to  wait  a  good  many  years 
before  it  touches  the  Pacific,  it  has  another  field  to  exploit  more  acces- 
sible and  quite  as  interesting,  and  where  it  has  already  secured  a  first 
entrance.  Canada  north  of  the  Saskatchewan  is  still  a  comparatively 
unexplored  and  unsettled  country,  but  the  eyes  of  far-seeing  men  are 
already  turned  in  that  direction.  At  Regina,  Governor  Forget  told  me 
that  he  had  conversed  with  priests  from  the  Roman  Catholic  mission  on 
the  Peace  River,  three  hundred  miles,  I  think,  noi'th  of  Edmonton,  who 
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assured  him  that  at  the  missiou  they  had  never  missed  a  crop  during  the 
last  twelve  years ;  that,  owing  to  the  peculiar  climatic  conditions,  frost 
was  out  of  the  ground  earlier  and  kept  off  later  in  the  autumn  than 
further  south  ;  and  that  the  soil  of  the  Peace  River  Valley  Avas,  in  their 
opinion,  superior  to  that  of  the  .Saskatchewan  Valley.  It  is,  no  doubt, 
with  an  eye  to  the  future  of  this  vast  territory  that  the  Canadian 
Northern   has   been   the   first  to   utilise   the   l)ridge  Avhich    crosses  the 


Fro.  11. — The  Don  Valley,  Ontario.     Canadian  Northern  System. 


►Saskatchewan  at  Edmonton,  and  has  begun  l)uilding  northward  to 
Athabasca  Lan(b'iig.  It  lias  bridged  the  .same  river  at  two  points  l^etween 
Edmonton  and  Prince  Alltert,  and  at  the  lattei'  place  I  saw  the  piers  of 
another  biidge  ready  for  the  super.structure.  An  extension  of  ninety 
miles  has  just  been  completed  to  The  Pas,  near  the  mouth  of  the 
Saskatchewan.  This  extension  is  on  the  direct  route  to  Port  Churchill 
on  the  Hudson  Bay.  Sir  Wilfrid  Laurier  has  lately  announced  the 
intention  of  his  Government  to  go  on  with  the  Hudson  ^ay  railway,  and 
the  Canadian  Noithern  is  in  such  an  extremely  ad \'antageous  position  for 
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doing  this  Avork  that  the  general  expectation  is  that  the  construction  will 
be  entrusted  to  the  Company.  Should  the  Canadian  Northern  devote 
its  energies  to  the  exploitation  of  this  vast  unopened  northern  region, 
and,  with  Government  support,  test  the  value  of  the  Hudson  Bay 
route,  it  has  before  it  a  field  large  enough  to  satisfy  any  reasonable 
ambition. 

I  have  said  nothing  about  the  numerous  lines  projected  to  link 
together  or  extend  those  now  in  operation.  Nor  have  I  referred  to  the 
great  subsidiary  enterprises  which  the  Canadian  Northern,  as  other 
transcontinental  lines,  finds  necessary  to  carry  on  or  create  traffic— the 
elevator  at  Port  Arthur,  which  is  the  largest  in  the  world,  holding  more 
than  7,000,000  l)ushels  of  wheat ;  smelters  for  iron  ore  at  the  same  dis- 
tributing centre  ;  immense  workshops  in  course  of  erection  at  Winnipeg ; 
the  equijDment  of  a  port  on  the  Georgian  Bay ;  the  development  of  coal 
and  iron  deposits.  My  chief  object  has  been  to  make  it  clear  that 
Canada  has  ceased  to  be  a  country  of  a  single  great  railway  system, 
or  even  of  two ;  that,  in  its  immense  spaces,  the  limits  of  industrial 
expansion  have  not  yet  been  reached  or  even  approached.  The  Canadian 
Northern  has  its  origin  in  the  needs  of  the  country. 

I  think  you  will  agree  with  me  that  the  picture  I  have  tried  in  this 
hurried  way  to  draw  of  the  railway  evolution  of  Canada  is  a  very  striking 
one.  The  arterial  systems  of  the  country  which  we  have  studied  open  up 
regions  that  are  sure  to  play  a  large  part  in  the  future  of  the  Empire 
and  of  the  world.  But  I  never  conceal  from  those  who  think  of  going 
to  it  that  Canada  is  in  some  aspects  a  hard  country — a  stern  mother  of 
strong  children. 

So  I  close  with  a  word  al)Out  the  long  winter,  which  some  consider  the 
drawback  to  Canadian  life.  If  we  measure  rightly  the  things  which  most 
certainly  make  for  national  greatness,  the  severe  winter  climate  of  Canada 
is  perhaps  the  most  valual)le  asset  that  the  country  has,  or  that  any 
country  can  have.  A  moment's  consideration  will  show  you  what  I  mean 
by  this.  Except  on  a  small  part  of  the  Pacific  coast,  that  climate  sets 
the  Dominion  as  free  as  Europe  is  from  the  negro  and  colour  question 
which  weighs  like  a  troublesome  nightmare  upon  the  civilisation  of  the 
United  States,  which  shadows  the  future  of  South  Africa  and  gives  many 
anxieties  even  to  Australia.  It  keeps  away,  too,  the  flood  of  population 
which  flows  into  the  warmer  parts  of  America  from  Italy  and  other 
Mediterranean  countries — a  population  which  does  not  fit  in  readily  with 
Anglo-Saxon  institutions.  The  colder  climate  draws  to  us  the  hardier 
population  of  northern  countries — the  people  of  these  Islands,  of  Scandi- 
navia, of  Iceland,  of  Denmai'k,  of  Northern  Germany.  It  is  certain,  in 
short,  to  secure  for  the  Dominion  and  to  perpetuate  there  the  vigour  of 
the  l)est  northern  races. 

Canada,  again,  on  account  of  its  winter,  can  never  have  that  sub- 
merged tenth  which  in  the  slums  of  3^our  great  cities  is  deteriorating  our 
own  race.  A  stern  nature  takes  hold  of  this  type  of  man  when  he  comes 
to  Canada  and  imposes  upon  him  a  relentless  discipline.  It  either 
develops  in  him  the  virtues  of  energy,  prudence  and  foresight  which 
he  lacks,  or  it  kills  him.      If  such  a  man  in  the  pleasant  days  of  summer. 
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when  AA'ork  is  plenty  and  wages  good,  does  not  get  a  roof  over  his 
head,  food  in  his  larder,  and  fuel  in  his  kitchen,  he  has  but  two  alter- 
natives before  him.  He  must  get  away  to  the  warmer  south  to  share 
the  laziness  of  the  negro,  or  if  he  tries  the  Thames  Embankment  mode 
of  life  he  dies.  One  night  with  the  thermometer  at  twenty  or  thirty 
below  zero  is  enough  for  him.  So  he  must  choose  between  a  bracing-up 
of  character,  or  flight,  or  death.  Apply  that  process  for  a  century 
to  a  country  and  you  will  have  a  survival  of  the  fit  which  ensures  to  it, 
as  I  have  said,  the  traditional  strength  of  the  northern  races. 


THE  BRITISH  ANTARCTIC  EXPEDITION,  1907-1909.1 
{JFith  Shetch-Map.) 

While  we  aAvait  the  return  of  Lieutenant  Shackleton  and  his  companion 
explorers  in  the  Nimrocl  to  give  a  full  account  of  the  results  of  the 
British  Antarctic  Expedition  of  1907-1909,  it  is  possible  to  indicate  the 
general  nature  of  his  discoveries  and  their  bearing  on  certain  salient 
problems  in  Antarctic  geography.  The  cabled  accounts  that  have  reached 
this  country,  brief  as  they  necessarily  must  be,  show  that  a  large  amount 
of  valuable  work  has  been  done  and  this  in  a  comparatively  short  space 
of  time.  The  name  of  the  Nimrod  has  earned  a  worthy  place  among  the 
roll  of  polar  fame,  and  her  leader  and  his  comrades  have  earned  the 
regard  of  men  of  science  and  the  admiration  of  all  for  their  achievements. 
With  pride  we  hail  him  as  a  brother  Gael,  and  are  glad  that  one  of 
Ireland's  sons  has  done  so  worthily  as  he  has. 

The  aims  which  Lieutenant  Shackleton  had  before  him  Avhen  he  left 
this  country  in  1907  were  numerous,^  but  first  and  most  important  did 
he  place  the  attainment  of  a  high  southern  latitude.  His  first  intention 
was  to  land  at  King  Edward  Land  and  from  there  penetrate  southward. 
In  this  he  was  prevented  by  adverse  ice  conditions  and  so  unfortvniately 
we  have  still  no  more  information  of  Ross's  "  Appearance  of  land  "  in  that 
locality  than  what  little  the  Discorenj  was  able  to  collect.  The  relation 
of  this  land  with  the  rest  of  Antarctica  is  a  matter  for  speculation,  but 
it  does  not  seem  improbable  that  it  is  connected  with  the  main  land  mass 
of  Antarctica  with  a  coastline  trending  southwards  and  joining  the 
western  coast  of  the  Ross  Sea  somewhere  about  85'^  S. 

Baffled  in  his  original  plan.  Lieutenant  Shackleton  set  up  his  winter 
quarters  at  Cape  Royds  in  M'Murdo  Sound,  about  twenty  miles  north  of 

1  It  should  be  noted  that  the  accompanying  sketch-map  has  been  prepared  only  to  show 
the  track  of  the  Nimrod,  and  of  the  different  exploring  parties,  so  far  as  these  can  be 
gathered  from  the  telegrams  received  in  this  country.  It  does  not  profess  to  embody  Mr. 
Shackleton's  discoveries,  except  in  the  most  summary  fashion,  for  these  can  hardly  be 
accurately  mapped  until  fuller  details  are  to  hand.  We  hope  to  publish  Later  an  accurate 
map  of  the  region  when  the  materials  are  available,  but  it  has  been  thought  best  not  to 
attempt  meantime  any  alterations  of  coast-line,  etc.—  Ed.  SJI.M. 

2  Scottish  Geograjyhical  Magcvdne,  vol.  xxiii.  p.  372,  July  1907. 
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the  position  occupied  by  the  Dmonn/,  1902-04.  This  position  gave  him 
the  advantage  of  a  start  for  the  south  over  a  track  with  which  he  was 
familiar  through  his  journey  in  1902-03  with  Captain  Scott  and  Dr. 
Wilson,  but  in  other  respects  it  was  of  course  disappointing  to  be  in  a 
relatively  well-explored  region. 

The  first  journey  undertaken  was  in  the  autumn  of  1908,  when 
a  party  consisting  of  Lieutenant  J.  B.  Adams,  Sir  Philip  Brocklehurst, 
Professor  E.  David,  Dr.  Forbes  Mackay,  Dr.  Eric  Marshall,  and  Mr. 
Marston  made  the  first  ascent  of  Mount  Erebus,  13,120  feet.  The  active 
crater  appears  to  be  half  a  mile  in  diameter.  Good  geological  collections 
were  made,  which  will  prove  of  great  interest.  Early  in  the  spring  an 
examination  of  the  surface  of  the  Barrier  was  made  as  a  preparation  for 
the  long  journey,  an  occurrence  worth  noting  since  it  is  evidence  of  the 
care  and  thought  which  Lieutenant  Shackleton  brought  to  bear  on  his 
endeavour.  In  the  end  of  September  a  food  depot  was  laid  down  in 
79°  36'  S.,  168°  K,  and  on  October  29th,  1908,  the  southern  sledge 
expedition  set  out  on  their  quest  for  the  Pole.  The  party  comprised 
Lieutenant  Shackleton,  Lieutenant  Adams,  Dr.  E.  Marshall,  and  Mr.  F. 
Wild.  The  surface  of  the  Barrier  had  been  found  unsuitable  for  the 
motor  sledge,  and  it  was  onh^  utilised  for  laying  out  depots.  Four 
Manchurian  ponies  were  taken  for  drawing  the  sledges,  but  no  dogs. 
The  expedition  had  the  bad  luck  to  lose  four  ponies  during  the  winter, 
but  the  remaining  ones,  the  first  ever  used  in  antarctic  travel,  seem  to 
have  served  their  purpose.  The  route  lay  well  out  on  the  surface  of  the 
Barrier  to  the  east  of  Scott's  route,  and  so  easier  ice  conditions  were  met 
with.  Thus  profiting  by  his  earlier  experience,  he  passed  on  November 
26th  the  latitude  of  Scott's  "furthest  south"  (82°  17'  S.),  and  a 
iew  days  later  a  range  of  mountains  trending  south-east  was  observed. 
This  is  of  course  a  continuation  of  the  range  running  southward 
along  the  eastern  edge  of  Victoria  Land,  skirting  the  Eoss  Sea  and  the 
Ross  Barrier.  Scott  traced  this  range  south\Aard,  and  beyond  his 
furthest  point  saw  it  continuing  until  lost  to  sight  in  Mount  Longstaft'. 
In  83°  33'  S.,  172°  E.,  Shackleton  and  his  party  ascended  with  ditticulty 
a  forty-mile  broad  glacier  descending  through  this  range  from  the 
plateau  to  the  south  and  west,  and  so  reached  the  high  level  surface  of 
V^ictoria  Land  or  in  general  terms  the  continent  of  Antarctica.  Thence 
they  proceeded  southward  over  the  continually  rising  plateau  until  they 
reached  88°  23' S.,  162°  E.  on  January  9th  of  this  year,  when  shortage  of 
food  and  incessant  Ijad  weather  compelled  them  to  return.  From  the  high 
plateau  the}^  seem  to  have  had  a  sight  of  mountains  trending  south  and 
south-west.  The  exact  latitude  of  this  south-west  range  is  not  yet  clear, 
but  that  is  a  matter  of  small  moment  compared  to  its  existence.  The 
geographical  value  of  these  explorations  is  ol)vious.  The  expedition  was 
the  first  that  has  ever  penetrated  the  interior  of  Antarctica,  if  we  make 
exceptions  of  Armitage's  and  Scott's  journeys  westAvard  from  the  Discovery' :< 
Avinter  quarters.  The  discoveries  confirm  the  theory  generally  held  by 
competent  authorities  that  the  Pole  itself  is  situated  on  a  high  plateau 
over  9000  feet  above  sea-level  and  within  the  land  area  of  Antarctica. 
Lieut.  Shackleton  says  that  the  "  South  Pole  is  doubtless  situated  on  a 
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plateau  ten  or  eleven  thousand  feet  above  sea-level."  ^  Since  the 
expeditions  of  the  last  ten  years  it  has  been  impossible  any  longer  to 
disbelieve  in  the  continental  character  of  antarctic  land.^  Evidence  from 
many  sources  is  all  in  favour  of  one  great  land  mass  :  but  when  we  try 
to  reconstruct  that  continent  from  availal^le  data  we  are  confronted  with 
many  difficulties.  The  relation  of  King  Edward  Land  to  the  other  lands, 
which  we  have  referred  to  above,  is  not  the  only  problem.  We  know 
that  the  Admiralty  Range,  the  Prince  Albert  Mountains,  and  the  lioyal 
Society  Range  (which,  by  the  way,  is  obviously  Ross's  misplaced  Parry 
Mountains)  and  their  southward  continuation,  are  mountains  of  denuda- 
tion carved  out  of  a  plateau  and  composed  of  more  or  less  horizontal 
beds  of  sandstone  and  dolerite.  Lieut.  Shackleton's  new  ranges  are 
probably  of  the  same  structure.  In  height  all  these  mountains  seem 
comparable,  from  3000  to  12,000  feet,  and  we  know  that  they  fringe  a 
lofty  plateau  not  under  7000  feet  and  rising  to  11,000  feet.  But,  on  the 
other  hand,  Graham  Land  is  a  region  of  folding  quite  unlike  Victoria 
Land.  There  must  therefore  be  some  striking  tectonic  discoveries  awaiting 
the  explorer  of  the  heart  of  Antarctica  in  the  relationships  of  these  two  land 
forms  to  one  another.  Again,  what  is  the  structure  of  Coats  Land  'I  No 
antarctic  problem  more  urgently  demands  a  solution  than  that.  Of  its 
continental  nature  there  can  be  no  doubt,  but  is  it  of  a  similar  structure  to 
Victoria  Land  and  are  the  mountains,  which  to  the  explorers  in  the 
Scotia  loomed  lofty  in  the  distance,  of  tabular  structure  or  otherwise  1 
There  is  a  possibility  of  this  being  so,  in  which  case  perhaps  the  great 
plateau  of  Antarctica  is  bounded  by  the  Indian  Ocean  on  one  side  and 
by  the  now  partially  disclosed  range  on  the  other  side  of  the  Pole ;  or 
again,  and  perhaps  with  more  likelihood,  these  Coats  Land  mountains  are 
a  folded  range,  being  a  continuation  of  the  G-raham  Land  range  after  a 
long  poleward  curve.  The  plateau  type  would  in  that  case  cross  to 
Enderby  Land,  while  the  land  of  which  King  Edward  Land  is  part  would 
probably  be  of  the  same  form.  Dr.  W.  S.  Bruce  has  recently  indicated 
the  possibility  of  some  such  structure  in  Antarctica,  and  has  suggested 
the  theory  of  three  difterent  ice-caps.^  But  for  want  of  data  the  whole 
problem,  though  fascinating,  is  still  too  high  in  the  clouds  of  speculation  : 
discussion  will  l^e  more  profitable  when  Prof.  David's  geological  observa- 
tions are  made  known.  As  to  the  new  "south-Avest  range,"  it  is  quite 
probable  it  represents  a  kind  of  step  in  the  plateau,  but  we  hope  that 
some  indication  of  its  nature  will  be  forthcoming.  Lieut.  Shackleton's 
discoveries  will  verify  and  confirm  much  that  previously  was  only 
theoretical,  and  they  of  course  add  additional  support  to  the  practically 
established  belief  in  an  antarctic  continent.  If  he  actually  missed  his 
coveted  goal  by  112  miles,  he  can  rest  assured  that  he  has  done  as  much 
for  geographical  science  as  he  could  have  done  by  reaching  it.  Virtually 
the  Pole  has  been  achieved,  for  there  is  no  doubt  regarding  the  conditions 

1  Lieutenant  Shackleton's  account  in  the  Daily  Mail,  March  24,  1909,  a  source  to  which 
we  are  indebted  for  many  of  the  facts  mentioned  in  the  present  article. 

-  We  are  aware  that  Sir  Clements  Markham  thinks  otherwise,  but  w  e  are  at  a  loss  to 
understand  on  what  evidence  he  bases  lus  theories  {Oeographical  Journal.  July  1905). 

3  London  Standard,  April  13,  1909. 
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that  obtain  there.  Nothing  will  be  gained  by  a  Pole  quest  exactly  in 
(Shackleton's  sledge  tracks,  liut  there  are  scores  of  other  poleward  routes. 
The  prevalent  conception  that  the  Pole  is  the  chief  end  of  all  such  work 
would  be  scarce  worth  while  confuting  were  there  not  geographers  who 
seem  to  share  the  erroneous  idea.  Even  if  the  Pole  be  reached,  the 
polar  quest  must  not  cease  :  one  route  is  not  enough,  and  the  interior  of 
Antarctica  will  never  be  known  until  the  southward  journey  has  been 
made  along  at  least  a  score  of  meridians.  The  Pole  must  not  he  dis- 
covered once,  but  attained  a  dozen  times. 

The  southern  sledge  party  returned  to  the  Nimrod  on  March  1st  to 
4th  without  any  casualities,  having  covered  1708  miles,  including  relays, 
in  126  days.  Considering  the  distance  traversed  and  the  speed  main- 
tained over  an  apparently  difficult  surface  and  in  bad  weather,  this 
journey  of  tShackleton  and  his  three  comrades  must  take  its  place  as  the 
most  mar-sellous  on  record — an  exhibition  of  capable  organisation,  of 
indomitable  pluck  and  Avonderful  endurance  which  has  had  no  successful 
rival  in  the  long  annals  of  polar  endeavour. 

The  Koss  Barrier  is  one  of  the  gi'eat  mysteries  of  Antarctica,  and 
though  Lieutenant  Shackleton  lacked  opportunity  to  clear  up  finally  this 
vexed  question,  he  has  certainly  brought  considerable  light  to  bear  on  it, 
and  we  can  hope  for  more  when  he  and  his  comrades  return  to  tell  their 
own  tale.  Scott  showed  that  it  w^as  afloat  at  its  seaward  end,  that  it 
Avas  receding,  and  that  it  was  level.  Speculation  regarding  its  origin  has 
been  rife,  but  on  the  whole  there  is  most  probability  in  the  idea  that  it 
is  formed  of  glacier  ice  pouring  into  the  Ross  Sea  from  the  high  plateau 
around  it.  This  ice  pouring  from  east,  south  and  west  completely  choked 
the  surface  of  the  head  of  the  narrow  sea :  it  may  even  have  filled  it  to 
the  bottom  if  that  sea  was  very  shallow.  Further  northward  where  the 
sea  broadens  and  the  water  deepens,  this  great  mass  of  ice  floats  oft'  in 
huge  tabular  bei'gs.  We  have  undoubted  proof  of  far  greater  glaciation 
in  the  past  all  round  Antarctica,  and  the  men  of  the  Xunrod  observed 
farther  evidences  of  the  same  occurrence.  Furthermore,  the  discovery  of 
this  huge  glacier  forty  miles  wide,  in  all  probability  only  one  of  many, 
lends  considerable  support  to  this  explanation  of  the  Barrier,  while  it  is 
noticeable  that  Shackleton  speaks  of  the  Barrier  being  influenced  by 
great  pressure  in  the  vicinity  of  the  mountains  as  if  it  were  not  only 
afloat  but  flowing  northward.  A  fuller  description  of  these  "  ridges  of 
snow  and  ice  "  and  Lieutenant  Shackleton's  own  views  will  be  eagerly 
awaited. 

Certainly  with  the  far  greater  glaciation  that  o))tained  in  the  past  a 
comparatively  small  sea,  as  the  Koss  Sea  will  probably  prove  to  be, 
could  easily  be  filled  up  and  would  then  have  a  general  level  appearance, 
though  perhaps  not  absolutely  level. 

The  theory  that  the  Barrier  is  formed  of  sea  ice  and  has  oiigiuated 
in  situ  by  the  deposition  of  snow  on  the  frozen  sea  at  a  quicker  speed 
than  the  ice  melted  away  below,  does  not  seem  very  plausible.  More- 
over, it  entails  the  introduction  of  occurrences  of  which  we  have  no  proof, 
and  are  furthermore  unnecessary  to  postulate  since  the  ordinary  pheno- 
menon of  the  flow  of  glacier  ice  can  ex])lain   the  present  state  of  affiiirs. 
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Support  has  been  found  for  the  sea-ice  theory  in  photographs  of  bergs 
from  the  Barrier,  which  have  a  more  or  less  stratified  appearance  and 
suggest  congealed  snow  of  a  fresher  state  than  glacier  ice.  But  it  must 
be  remembered  that  the  northward  progress  of  the  Bari'ier  and  the 
floating  oil"  of  bergs  is  now  extremely  slow — so  slow  in  fact  that  many 
years'  snow  must  accumulate  on  the  surface  of  the  ice,  depressing  it  year 
by  year  until  there  is  every  likelihood  of  the  original  glacier  ice  being 
entirely  submerged  and  only  the  comparatively  porous  layers  of  snow 
lieing  visible.  It  was  probalily  bergs  of  that  structure  to  which 
Professor  David  refers  when  he  speaks  of  "  snowbergs  "  in  a  paragraph 
of  Lieutenant  Shackleton's  dispatch,  which  has  evidently  been  confused 
in  transmission. 

The  expedition  has  done  other  geograjihical  work  of  an  important 
character  besides  this  journey,  and  though  to  the  layman  the  Pole  may 
be  of  prime  interest,  no  geographer  will  neglect  the  equally  valuable  if 
less  sensational  work  done  in  lower  latitudes.  In  the  autumn  of  1908 
Professor  David,  Mr.  Marston,  and  Dr.  Forbes  Mackay  left  Cape  Royds 
on  a  journey  to  the  Magnetic  Pole.  They  seem  to  have  crossed 
M'Murdo  Sound  and  followed  the  coast  northward  to  Drygalski  Glacier, 
where  they  came  to  open  water  (December  10).  There  they  succeeded 
in  ascending  to  the  surface  of  the  plateau  by  a  glacier  between  Mounts 
Larsen  and  Bellingshausen  and  thence  reached  their  goal  in  72°  25'  S., 
154°  E. — that  is  within  25  miles  of  the  position  of  the  Magnetic  Pole 
determined  by  a  mean  of  the  inclination  and  declination  results  of  the 
Discovery.  They  returned  to  the  coast  and  were  picked  up  hy  the 
Nimrod  on  February  4th  this  year.  The  journey  lasted  122  days,  and 
the  distance  covered,  including  relays,  was  1260  miles.  Important 
survey  work  was  accomplished  in  the  triangulation  of  the  coast  from 
M'Murdo  Sound  to  Drygalski  Glacier,  over  two  degrees  of  latitude. 
Another  sledge  journey  was  undertaken  for  the  exploration  of  Ferrar 
Glacier,  during  which  a  raised  beach  was  found  50  feet  above  sea-level. 
We  read  of  another  being  found  near  Cape  Barne  at  150  feet.  If  the 
age  of  these  beaches  can  be  fixed,  it  will  be  interesting  in  relation  to  the 
former  more  extensive  glaciation  of  Antarctica. 

These  sledge  journeys  alone  form  a  fine  record  of  good  work,  and 
apparently  geological  collections  were  always  made.  We  hear  how,  on 
the  return  from  the  southern  journe}^,  when  the  general  conditions  were 
very  adverse  and  the  food  supply  short,  "  we  discarded  eveiything 
except  our  camp  outfit  and  geological  specimens."  A  simple  statement 
of  that  nature  shows  that  the  Pole  quest  was  a  sternly  scientific  venture 
too.  From  these  geological  collections  we  may  look  for  a  flood  of  light 
on  the  structure  and  physical  history  of  Victoria  Land. 

The  Nimrod  returned  to  Cape  Royds  on  January  5th,  ha^'ing  had 
apparently  little  difficulty  with  pack  on  her  way  south.  Later  on  she 
seems  to  have  reached  Hut  Point,  the  old  quarters  of  the  Discovery,  and 
here  Lieutenant  Shackleton's  southern  party  embarked.  On  the  way  to 
New  Zealand  a  useful  piece  of  geographical  work  was  done  in  fitting  in 
part  of  the  "  missing  "  coastline  west  of  Cape  North.  A  range  of  coast 
mountains   trending  westward   for  forty  miles  was  discovered.     These 
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mountains  are  described  as  being  mostly  tal>ular  relics  of  a  denuded 
plateau,  so  that  they  clearly  mark  the  edge  of  the  Victoria  Land  plateau. 
This  discovery  was  of  course  not  unexpected,  but  it  is  none  the  less  a 
valuable  one.  Probably  the  coastline  continues  westward  and  north- 
westward to  join  AdMie  Land  unless  some  of  the  land  reported  by 
Wilkes  really  exists,  in  which  case  the  coastline  must  turn  more  abruptly 
north  at  a  certain  point. 

While  these  more  striking  results  of  the  British  Antarctic  Expedition 
of  1907-09  have  reached  us,  we  look  for  other  and  equally  important 
achievements  in  all  branches  of  science,  but,  except  for  odd  scraps  of 
information  that  are  to  hand,  we  must  wait  some  months  yet  for  full 
details.  There  is  no  need  to  remind  geographers  that  their  science  is 
built  up  on  careful  observations  and  discoveries  on  land,  on  water,  and 
in  air,  but  the  uninitiated  tend  far  too  much  to  estimate  the  achieve- 
ments of  such  an  undertaking  as  a  polar  expedition  by,  firstly,  its 
sensational  side,  and  secondly,  the  changes  which  it  has  effected  in  the 
map,  neglecting  the  less  showy  but  not  one  Avhit  less  valuable  work  in 
biology,  oceanography,  meteorology,  magnetism  and  geology.  In  all 
these  we  have  reason  to  suppose  that  good  work  has  been  gone.  The 
biologist  of  the  Nimrod  Avas  Mr.  James  Murray,  whose  name  is  well 
known  from  his  connection  with  the  lately  concluded  Scottish  Loch 
Survey.  With  Mr.  Raymond  Priestley  he  conducted  marine  dredging 
and  collecting  throughout  the  winter  and,  we  learn,  made  interesting 
discoveries  with  regard  to  rotifers.  The  statement  that  the  marine 
fauna  near  Cape  Royds  bears  a  resemblance  to  the  types  of  animal  life 
of  the  coal  measure  series  found  in  Australia  and  Tasmania  requires 
some  elucidation,  and  must  be  received  cautiously.  It  is  of  interest, 
however,  to  hear  that  the  ringed  penguin  was  found  at  Cape  Royds  : 
this  indicates  a  considerable  extension  of  range  of  a  bird  whose  distribu- 
tion seemed  very  restricted.  We  hear  no  mention  so  far  of  the  Emperor 
penguin,  but  doubtless  they  were  found.  Much  geological  work  has 
been  done,  and  the  discovery  of  coal  apparently  of  carboniferous  age 
in  85"  S.  is  of  interest,  though  scarcely  of  economic  importance.  The 
geological  results  Avill  be  greatly  enhanced  through  the  Nimrod  having 
on  board  an  expert  geologist  in  the  person  of  Professor  E.  David,  of  the 
University  of  Sydney,  while  to  Mr.  L).  Marston  we  owe  much  magnetical 
work.  Certainly  Australia  is  to  be  congratulated  on  her  share  in  the 
Nimrod  expedition.  It  is  to  be  hoped  that  after  this  taste  of  polar  explora- 
tion Australia  will  be  stimulated  to  dispatch  her  own  antarctic  expedition 
in  the  near  future. 

The  recent  meteorological  observations  taken  in  antarctic  regions, 
and  especially  those  of  the  Belgica,  Scotia  and  Discover >/,  lenrl  strong 
support  to  the  theory  of  a  permanent  high-pressure  area  in  the  far 
south.  Consequently  it  is  a  little  surprising  to  read  in  Lieutenant 
Shackleton's  story  continual  mention  of  southerly  blizzards.  Similar 
winds  were  encountered  on  the  journey  to  the  Magnetic  Pole.  These 
do  not  seem  compatible  with  the  existence  of  a  high-pressure  area  over 
the  south  polar  land,  and  still  it  would  be  premature  to  say  that  the 
theory  is   disproved.     Lieutenant   Shackleton  says   that   "  if   the    polar 
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calm  exists  it  must  be  small  in  ai'ea  or  not  coincident  with  the  geo- 
graphical pole."  This  may  be  the  case ;  but  it  must  be  remembered, 
firstly,  that,  even  in  an  anticyclonic  area,  violent  winds  may  be  experi- 
enced, and  secondly,  that  the  strong  winds  experienced,  and  noted  as 
southerly  and  sou'-sou'-easterly,  may  not  be  the  prevailing  winds  for 
tlie  whole  year.  In  summer  with  the  l^reak  up  of  the  ice-l)ound  seas 
the  high-pressure  area  would  consideral)ly  diminish,  and  strong  easterly 
winds  such  as  the  Scotia  experienced  off  Coats  Land  would  prevail  near 
its  edge.  But,  at  all  events,  this  bad  weather  in  the  interior  of 
Antarctica  gives  rise  to  problems  of  interest.  We  should  like  to  know 
whether  or  not  the  snowfall  is  great,  but  it  would  be  too  much  to  hope 
that  the  sledge  party  have  decided  that.  To  distinguish  snowfall  from 
drift  in  stormy  antarctic  weather  is  a  matter  of  great  difficulty,  even  for 
trained  observers  giving  all  their  attention  to  the  question,  so  that  it  is 
unlikely  such  observations  could  be  made  amid  the  strain  and  worry  of 
a  hurried  march. 

Another  striking  fact  to  be  gleaned  from  the  scanty  news  to  hand 
concerns  the  temperature  experienced  on  the  high  plateau.  Tempera- 
tures of  —  20°  F.  to  —  40°  F.  were  found  during  the  southern  journey, 
and  the  latter  figure  was  reached  even  at  Cape  Royds.  One  would 
certainly  have  expected  lower  temperatures  at  elevations  of  9000  to 
10,000  feet.  In  1903  in  as  low  a  latitude  as  the  South  Orkneys 
—  40°  F.  was  recorded.  The  Discovery  party  recorded  lower  temperatures 
at  their  quarters  in  M'Murdo  Sound  in  1902-04,  so  we  may  suppose  that 
the  last  southern  winter  was  relatively  mild  in  the  vicinity  of  Victoria 
Land  ;  but  even  granting  that,  it  is  a  little  surprising  to  find  only 
seventy -two  degrees  of  frost  at  over  9000  feet,  although  the  record  was 
a  midsummer  one.  At  over  9000  feet  on  Mt.  Erebus  early  in  March, 
the  last  summer  month,  50  degrees  of  frost  were  registered.  The  tempera- 
ture at  the  top  we  have  not  yet  been  told.  The  Magnetic  Pole  party 
seems  to  have  experienced  temperatures  of  about  —  30°  F.  in  October  at 
7000  feet,  and  —20°  at  midsummer  at  an  elevation  not  specified  but 
probably  greater. 

We  learn  that  from  March  1908  onwards  systematic  meteorological 
observations  were  taken  by  Lieutenant  Adams  and  Mr.  James  Murray. 
It  is  to  be  hoped  that  they  were  taken  at  hourly  intervals  as  on  board 
the  Scotui.  These,  correlated  with  the  records  made  on  the  long  sledge 
journeys  at  such  great  elevations,  should  be  interesting  ;  and  we  look 
for  further  light  on  the  relatively  warm  snow-bringing  southerly  winds 
that  the  Dkcovery  experienced  and  which  must  be  of  a  fohn  nature. 

Lieutenant  Shackleton  has  l>een  most  successful,  and  l)y  his  success 
has,  it  is  to  be  ^hoped,  revived  the  interest  in  antarctic  research  which 
received  so  much  stimulus  at  the  time  of  the  expeditions  of  the  Scotia, 
Discovery,  Antarctic,  Gauss  and  Fraiigais.  At  present  there  is  only  one 
expedition  in  the  field,  namely,  that  of  Dr.  Jean  Charcot  in  the  Pourquoi 
Pas  ?  The  French  sphere  of  work  lies  west  of  Graham  Land,  and  no 
doubt  at  present  Dr.  Charcot  and  his  party  are  wintering  somewhere 
about  Terre  Loubet,  as  little  explored  a  part  of  Antarctica  as  could  be 
chosen. 
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We  may  look  for  important  news  from  Dr.  Charcot  in  about  nine  or 
ten  months'  time  (cf.  p.  266). 

Meanwhile  Dr.  W.  8.  Bruce  is  maturing  his  plans  for  a  second 
Scottish  Expedition.  Keference  may  be  made  to  Dr.  Bruce's  own  state- 
ment regarding  his  plans/  which  include  a  bathymetrical  survey  of  the 
South  Atlantic  Ocean  south  of  40°  S.,  in  which  practically  all  that  is  known 
is  due  to  the  Scotia,  except  for  some  Avork  about  Bouvet  Island  done  by 
the  Valdkia  and  explorations  between  the  Falkland  Islands  and  South 
Georgia  due  to  the  Antardk.  The  Scotia  threw  sufficient  light  on  the 
submarine  relief  here  to  show  its  extreme  interest  in  relation  to  the 
former  extensions  and  connections  of  Antarctica.  It  is  very  important 
that  further  oceanographical  work  should  be  done  in  this  region  with  a 
view  to  finding  the  relation  of  the  Scotia  rise  to  Antarctica  and  to  the 
South  Sandwich  group.  After  a  call  at  Cape  Town,  the  South  Sandwich 
group  would  be  visited.  Of  this  group  we  know  little  or  nothing. 
Since  the  expedition  of  Bellingshausen  in  1820,  no  explorers  have  visited 
the  island.  Their  biology,  and  above  all  their  geological  structure,  are 
questions  of  first-hand  importance.  Theuce  in  January  a  course  would 
be  steered  for  Coats  Land,  and  the  wintering  party  disembarked  at  a  suit- 
able spot.  This  might  have  to  be  to  east  or  to  west  of  the  small  extent  of 
Coats  Land  as  now  known.  To  the  west  would  be  preferable,  as  the  coast 
certainly  runs  southward  there  as  far  as  75°  S.,  and  possibly  further.  The 
ship  would  then  leave  to  pursue  oceanographical  work  towards  Melbourne. 
Sledge  parties  from  the  winter  station  would  go  east  and  Avest,  and  put  in 
the  coastline  had  the  ship  been  unable  to  do  this  before  her  departure. 
It  is  important  to  see  whether  or  no  Morrell  Land  exists,^  and  to  trace 
the  connection  of  Coats  and  Enderl^y  Lands.  From  the  Coats  Land 
station  a  sledge  party  would  set  out  to  the  South.  An  attempt  would 
be  made  to  cross  the  continent  via  the  Pole,  and  to  emerge  at  King 
Edward  Land  or,  it  might  have  to  be,  Victoria  Land.  This  Avould 
entail  a  long  journey — say  from  75°  S.  to  the  Pole,  which  would  be 
over  one  thousand  statute  miles,  and  from  the  Pole  to  King  Edward 
Land  or  M'Murdo  Sound,  some  850  miles.  The  distance,  including 
detours  and  relays,  would  be  somewhat  more,  but  the  travelling  ought 
not  to  be  abnormally  arduous,  at  least  from  the  heights  of  Coats  Land  to 
the  Pacific  side  of  the  Pole.  Beyond  that,  several  ranges  might  have  to 
be  negotiated.  Of  course  even  on  the  plateau  ranges  similar  to  Shackle- 
ton's  south-west  range  might  be  found,  but  they  should  not  prove  in- 
superable. While  if,  as  has  been  suggested  by  some  authorities,  Morrell 
Land  does  not  exist,  and  the  southern  coastline  of  the  Weddell  Sea 
really  runs  far  south  about  the  meridians  of  30'  or  40°  AV.,  the  distance 
to  traverse  Avill  be  shorter,  and  the  task  easier.  The  advantage  of  such 
a  route  across  the  continent  will  be  that  no  ground  will  have  to  be 
traversed  twice  ;  and  certainly  no  route  could  be  more  profitable  in  eluci- 
dating some  of  the  vexed  problems  of  Antarctica.     The  ship,  after  re- 


1  See  this  Magazine,  April  1908,  and  daily  press  of  Scotland,  April  2,  1909. 
3  A  convenient  a]ipellation  to  use  in  general  terms  for  the  possible  land  between  40°  and 
60°  W.  projecting  nortlnvard  into  the  Weddell  Sea.     See  this  MagaT.ine,  August  1908,  Map. 
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fitting  at  Melbourne  oi'  New  Zealand,  would  proceed  to  King  Edward  Land 
or  M'Murdo  Sound  to  pick  up  the  sledge  party  and  do  what  was  possible 
in  exploring  the  Ross  Sea. 

This  programme  of  Dr.  Bruce's  is  an  ambitious  one,  but  one  which  is 
certain,  even  if  perforce  modified  by  circumstances,  must  result  in  im- 
portant discoveries.  A  strong  scientific  staff  would  be  required  owing  to 
the  diverse  work  to  be  undertaken  and  the  many  parties  into  which  the 
expedition  would  be  divided,  but  that  would  be  easily  arranged.  Very 
few  antarctic  expeditions  include  extensive  oceanographical  work  in  their 
programmes,  and  yet  an  enormous  amount  of  work  in  this  direction 
remains  to  be  done.  To  the  expedition  of  the  Erebus  and  the  Terror, 
to  the  Challenger  on  a  flying  visit,  to  the  VaJdiviii,  to  the  Behjica,  a  little 
to  the  ill-starred  .-/?(/'«rd?>,  but  latest  and  most  of  all  to  the  Scotia,  are  we 
indelited  for  all  we  know  of  antarctic  oceanography.  In  the  projected 
course  of  the  next  Scottish  Expedition  there  would  he  fine  scope  for 
research  in  this  science,  while  in  addition  the  expedition  would  be  enabled 
to  do  a  full  programme  of  land  work.  Considering  how  scanty  and  meagre 
our  knowledge  of  the  antarctic  regions  really  is,  there  should  certainly  be 
no  time  lost  in  getting  to  work  again.  Scotland  did  her  share  in  the 
great  international  striving  towai'ds  the  unknown  in  the  opening  decade 
of  this  century.  Shall  Scotland  again  take  her  due  place  among  the 
nations  and  lead  southward  once  more  ? 

R.  N.  RuDMOSE  Brown. 


THE  BOTANY  OF  THE  FAEROES.^ 

This  is  an  important  work,  not  merely  from  the  botanical  side,  but 
as  a  contribution  to  that  wider  geography  which  recognises  every  natural 
feature  as  an  element  in  the  study  of  lands  and  their  inhabitants.  The 
Danish  school  of  botanists,  of  whom  Prof.  Eug.  Warming  is  the  best 
known,  includes  several  well-known  botanists  of  the  older  generation,  round 
whom  are  gathered  a  band  of  younger  men  of  great  ability  and  enthusiasm. 
This  splendid  material  has  been  organised  into  a  working  force,  and  several 
great  studies  have  been  set  on  foot,  including  the  botany  of  the  Faeroes, 
Iceland,  and  Greenland,  in  addition  to  the  Danish  West  Indies.  These 
are  something  much  wider  than  the  making  of  lists,  and  they  are  studies 
for  which  the  Scandinavian  botanists  are  eminently  fitted.  Much  of 
their  work  has  been  hitherto  unknown  to  or  ignored  by  botanists  generally, 
probably  owing  to  the  language,  but  the  Danish  school  has  taken  the 
important  step  of  pul^lishing  in  English,  and  in  this  several  British 
botanists  are  co-operating  by  revising  the  memoirs.  Within  recent  years 
the  study  of  botany  in  Britain  has  been  veering  more  strongly  to  investi- 
gations of  the  Scandinavian  type ;  we  mean  studies  of  vegetation  as  a 


1  Botany  of  the  Faeroes  based  upon  Danish  Investigations,  Part  in.,  pp.  683-1070; 
Appendix,  pp.  i.-xxviii.  ;  map  of  Faeroes,  plates,  xiii.-xxiv.,  with  Preface  and  title-page  of 
completed  work      London:  J.  Wheldou  and  Co.,  1908. 
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whole,  of  distrilnition,  and  of  relation  to  environment,  such  as  have  never 
been  quite  lost  sight  of  in  the  Scottish  Universities.  The  Botany  of  the 
Faeroes,  together  with  the  English  edition  of  Warming's  Plant  Ecology, 
will,  we  think,  give  this  movement  a  great  impulse. 

The  Faeroes,  politically  part  of  Denmai'k,  are  situated  geographically 
on  the  same  submarine  plateau  as  the  Shetlands,  Orkneys,  and  the  North 
of  Scotland  :  therefore  a  memoir  which  deals  with  the  physiognomy  and 
plant-life  of  the  Faeroes  group  must  necessarily  be  consulted  by  any  one 
studying  the  region.  Many  problems  await  the  results  of  careful  studies 
in  this  part.  From  the  North  of  Scotland  to  Iceland,  there  extends  a 
submarine  ridge  at  a  depth  of  about  three  hundred  fathoms,  which  forms 
a  barrier  between  the  Arctic  Ocean  fauna  and  that  of  the  Atlantic,  an 
important  factor  in  the  fishery  problems  of  the  North  Sea.  Such  a  ridge 
has  also  its  effects  on  the  climate,  past  and  present,  of  Britain  and  North- 
western Europe.  The  islands  from  Shetland  to  Iceland  are  peaks  on  this 
ridge,  and  form  the  stepping-stones  from  Europe  to  Greenland,  hence 
they  are  important  factors  in  all  questions  relating  to  the  flora  and 
terrestrial  fauna  of  Greenland.  Whether  according  to  Forbes  and 
J.  Geikie  there  was  a  post-glacial  land  connection  between  Europe  or 
Britain  and  Greenland,  or  whether,  as  Brogger  says,  there  was  not,  means 
nuich  in  the  post-glacial  development  of  Greenland,  and  on  problems  of  this 
kind  the  evidence  of  these  Danish  researches  bears  directly.  After  thus 
briefly  touching  on  some  of  the  problems  of  a  fascinating  region,  we  now 
place  ourselves  under  the  guidance  of  an  excellent  body  of  botanists  and 
endeavour  to  review,  rather  than  to  criticise,  their  important  labours. 

The  present  part  of  the  Botami  of  the  Faeroes  completes  the  memoir 
(Part  I.  (pp.  1-338)  appeared  in  190l";  Part  ii.  (pp.  339-682)  in  1903.^) 
The  work  consists  of  a  number  of  articles  by  different  authors,  and  as  no 
definite  sequence  is  followed,  we  shall  consider  the  different  contributions 
in  our  own  order.  The  memoir  opens  with  a  short  historical  account  of 
botanical  investigations  in  the  Faeroes  by  Prof.  Warming,  and  Dr.  C.  H. 
Ostenfeld  (pp.  6-40)  outlines  the  geography,  topogi^aphy,  geology,  climate 
and  industrial  conditions.  The  excellent  contoured  map  is  on  a  scale 
(not  stated)  large  enough  to  give  a  clear  idea  of  the  situation  and  character 
of  the  group  of  islands,  about  twenty  in  number ;  the  total  area  of  land 
is  about  1325  sq.  kilos. ;  the  Shetlands  being  1475  sq.  kilos.  The  climate 
is  wet  and  windy  like  the  North  of  Scotland,  only  much  more  so.  The 
temperature  is  rather  less  (6-5°  C.  mean  ann.),  and  the  rainfall  (1570  mm.) 
much  greater  than  the  Shetlands.  The  climatic  factors  important  for 
plant-life  are  discussed  by  Dr.  Ostenfeld  (pp.  876-886),  and  include  :  a 
winter  temperature  generally  above  0°  C.  with  brief  spells  of  frost  and 
snow  ;  an  extension  of  the  coldest  period  into  April,  with  the  warmest 
months,  July  and  August,  rarely  exceeding  20°  C.  and  with  rapid  changes 
all  through  the  year.  The  relative  humidity  of  the  atmosphere  averages 
82  per  cent,  per  annum,  with  no  great  variation.  The  rainfall  is  generally 
mist  or  drizzle,  and  extends  over  an  average  of  280  days  per  annum.     As 


1  See  Scot.  Qeog.Mag.,  Feli.  1902,  p.  108,  and  Feb.  1904,  p.  9.-<  ;  also  "The  Faeioe  Islands,' 
by  James  C'urrie,  Scot,  (leofj.  Mag.,  Feb.-March  1906, 
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to  wind,  only  1 2  per  cent,  of  the  days  are  calm  at  Thorshavn,  and  the 
great  amount  of  driving  wind  has  a  marked  effect  on  the  vegetation. 

The  Agriculture  of  the  Faeroes  forms  the  suliject  of  a  short  and 
interesting  contriliution  by  Mr.  P.  Feilberg  (1044-1054:).  The  Orkneys 
and  Shetlands  were  conquered. by  Harold  Haarfager  aliout  870.  Later 
they  belonged  to  Denmark,  and  in  1468  were  given  by  Christian  i.  in  pledge 
for  the  dowry  of  Margrethe,  who  married  James  in.  of  Scotland  ;  the  pledge 
was  never  redeemed.  Thus  for  six  hundred  years  these  islands  were  linked 
together,  and  the  author  compares  their  development  during  the  later 
four  hundred  years  since  separation.  The  inhabitants  of  the  Faeroes  are 
fishermen  in  a  greater  degree  than  the  Zetlanders,  the  economic  value  of 
fisheries  as  compared  with  agricultural  interests  being  in  the  proportion 
of  three  to  one.  During  the  last  twenty  years  the  Faeroese  ha^'e  made 
rapid  progress  in  fisheries,  but  agricultural  development  has  been  slow, 
although  the  Faeroes  in  spite  of  climate  show  "  as  great  poAver  of  grass- 
production  "  as  the  Shetlands.  The  latter,  for  one  thing,  have  more 
extensive  deposits  of  peat,  which  make  poor  grazing  for  sheep  in  com- 
parison with  the  green  grassy  slopes  which  prevail  on  the  steep  Faeroes. 
These  natural  pastures  carry  large  flocks  of  sheep,  the  Faeroes  having 
fully  as  many  (106,000)  as  the  Shetlands  (98,000).  On  the  other  hand, 
arable  land  is  only  3  per  cent,  of  the  total  area,  as  against  2  7  per  cent,  in 
the  Shetlands.  Its  cultivation  is  quaintly  primitive  and  recalls  an  old 
Statistical  Arrount.  The  land  is  worked  by  hand-labour,  the  sods  of 
turf  being  turned  over,  broken  by  hacking,  and  laid  up  in  peculiar  riggs, 
steep  on  one  side  and  sloping  on  the  other,  so  that  the  contour  of  the 
field  is  something  "like  a  saw-edge."  On  this  land  the  northern  "bigg" 
or  "bere,"  potatoes,  and  more  rarely  oats  and  turnips,  are  grown  for 
several  years  :  then  it  is  left  to  revert  to  grassland,  and  after  passing 
through  a  phase  of  natural  weeds,  there  emerges  a  "  Bo  "  or  meadow  of 
grasses  (Ai/rosti!^,  etc.),  with  a  profuse  mixture  of  other  plants.  Readers 
familiar  with  the  history  of  agriculture  in  Britain  will  see  in  this  and 
other  customs  an  early  phase,  which  still  holds  in  parts  of  Wales,  Western 
Scotland,  and  Ireland.  The  Shetlands  are  said  to  have  made  greater 
progi-ess  intellectually  "by  the  fact  of  their  being  closely  connected 
with  Scotland,  with  the  same  kind  of  schools."  The  author  believes,  how- 
ever, that  the  Faeroese  have  retained  greater  independence  and  greater 
possibility  for  development  than  the  Zetlanders,  who  have  become  less 
independent  "  under  the  feudal  system  where  the  large  landed  proprietors 
and  rich  merchants  have  graduall}^  bought  up  almost  all  land,  and  turned 
the  former  '  udalers  '  into  tenants  under  landlords."  The  landed  proprietor 
system  has  brought  better  roads,  harbours,  and  houses,  but  the  Shetlands 
require  Crofters  Commissions  to  relieve  the  dependent  and  rapidly 
diminishing  population,  whereas  the  Faeroes  have  nothing  of  this  kind 
and  the  inhabitants  have  increased  rapidly  during  the  last  generation. 

A  short  account  on  "Gardening  and  Tree-planting"  (pp.  1027-1043), 
gives  some  idea  of  the  difficulties  met  with  in  growing  the  commoner 
British  fruit-trees  and  shrubs  in  this  sunless  clime.  One  sentence  raises  an 
important  side-issue  :  "  It  is  certain  that  there  have  been  no  Avoods  in  the 
Faeroes  during  the  present  geological  period,  a  fact  witnessed  to  by  the 
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peat  bogs."  It  has  been  stated  by  Professor  James  Geikie  (Prehisforic 
Ewvpe,  p.  514)  that  in  post-glacial  times  a  warmer  climate  prevailed 
which  permitted  tree-growth,  birch  wood  as  thick  as  an  arm  having  been 
found  in  the  peat  of  the  Faeroes.  Warming  (p.  669)  commenting  on 
this  says  :  "  According  to  my  knowledge,  no  other  trees  have  been  found 
in  the  bogs  but  juniper,  and  their  remains  do  not  appear  to  be  of  any 
unusual  size." 

Land-Vegetation. — SeA'eral  contributions  ^  deal  with  the  higher  phints 
of  the  islands.  Dr.  Ostenfeld's  memoir  on  the  land-vegetation  is  well 
worth  careful  perusal  by  all  students  of  plant  associations.  The 
relation  betAveen  environment  and  vegetation  is  never  lost  sight  of,  hence 
these  observations  amongst  the  Faeroes  will  l)e  most  useful  in  studies  on 
the  western  coasts  of  Scotland  and  Ireland,  where  the  vegetation  is 
somewhat  similar.  Much  attention  has  also  been  given  to  the  biological 
features  of  the  vegetation,  e.g.  duration  of  life,  vegetative  propagation, 
flowering  and  maturation  of  fruit,  and  the  British  botanist  can  gather 
from  these  pages  many  hints  for  future  observations.  In  discussing 
distribution  in  altitude,  Ostenfeld  emphasises  that  in  iuvsular  climates 
(including  Britain)  the  altitude  above  sea-level  need  not  be  an  indication 
of  the  limits  of  any  species,  and  that  it  is  not  the  height  of  any  locality 
above  sea-level  that  determines  which  species  thri^-e  there,  but  rather  the 
soil  and  exposure.  The  ripening  of  fruit  appears  to  be  uncertain  with 
many  Faeroese  species  ;  thus  in  a  list  of  thirty  plants,  most  of  them 
British  {e.g.  Yellow  Iris  and  Blaeberry,  with  its  nearest  allies),  fruiting 
appears  to  depend  on  a  xery  favourable  season.  Here  we  have  an  interesting 
problem  presented — How  did  these  species  come  to  be  in  the  Faeroes  at 
all  ?  As  might  be  expected,  viviparous  species  are  relatively  abundant. 
The  subject  of  vegetative  propagation  is  dealt  with  in  much  detail,  because 
in  a  climate  like  that  of  the  Faeroes  the  maintenance  of  the  species 
depends  largely  on  its  capacity  to  do  without  seed.  Grenei^ally  speaking, 
any  open  tj-pe  of  vegetation  {e.g.  marsh  and  dune)  is  distinguished  by 
wandering  species  with  stolons,  rhizomes,  etc.,  either  above  or  below  the 
surface,  whereas  a  closed  vegetation  {e.g.  grassland)  consists  mainly  of 
spot-bound  sedentar}^  plants.  In  the  Faeroes,  out  of  145  perennial 
species,  59  per  cent,  are  spot-bound,  Avhile  41  per  cent,  have  the  power 
of  Avandering.  The  plant-formations  are  fully  dealt  with.  The  extensive 
coastline  is  not  so  favourable  to  maritime  land-vegetation  as  might  be 
expected,  because  the  cliffs  so  frequenth^  rise  sharply  from  deep  AA^ater ; 
the  associations  are  sand-strand,  sand-dune,  salt-marsh,  and  coast-clifi',  all 
more  or  less  familiar  to  botanists.  The  inland  vegetation  ranges  from 
the  plankton  and  marginal  associations  of  the  numerous  small  lakes, 
through  the  sedge-moor,  the  grass-moor  and  the  heather-moor,  to  the 
drier,  steeper  grassy  slopes  and  the  terraced  clifts  and  rocks.  Special 
mention  must  be  made  of  the  \'ery  thorough  treatment  of  the  A-egetation 


1  C.  H.  O.steiifelii— "The  Laud- Yegctat ion  of  the  iaeroes  "  (pp.  &67-1026),  "Phanero- 
gamae  and  Pteridophyta"  (pp.  41-99  and  pp.  835-863),  "  Phytogeographical  Studies"  (pp. 
100-119);  H.  Dahlstfiit— -'The  Hieracia  from  the  Faeroes"  (pp.  625-659);  G.  Patursson— 
"List  of  Popular  Plant  Names  from  tlie  Faeroes"  (pp.  864-8o6) ;  E.  Warming — "Field 
Notes  on  the  Biology  of  Flowers''  (pp.  10;'5-1065);  "The  History  of  the  Flora  of  the 
Faeroes"  (pp.  660-682). 
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of  cliffs.  This  merits  careful  attention  from  all  Scottish  botanists, 
because  rocks  and  cliffs  occur  in  so  many  parts,  and  as  yet  no  attempt 
has  been  made  to  analyse  their  vegetation  in  the  way  indicated  by 
investigations  such  as  those  of  Dr.  Ostenfeld  and  Dr.  Oettli  of  Zurich. 
The  arctic-alpine  formations  of  the  Faeroes  occur  on  the  higher  crags  and 
on  the  Fjaeldmark  or  flat  rocky  summits  so  characteristic  of  the  islands. 
A  special  type  of  vegetation  is  noted  on  the  sea-fowl  clifts,  where  the 
nitrogenous  accumulations  from  multitudes  of  seabirds  exterminate  most 
plants,  but  favour  a  luxuriant  growth  of  nettle,  chickweed  and  other 
"  ruderal "  plants,  including  "  Kvan  "  {ArchangeJica),  a  plant  also  grown 
in  Faeroese  gardens  as  a  kind  of  celery. 

Professor  Warming's  summary  of  the  history  of  the  flora  is  short, 
but  important.  There  are  hardly  any  endemic  species,  and  the  flora  is 
closely  related  to  that  of  Western  Europe,  especially  Britain.  There  is 
also  a  careful  analysis  of  the  possible  means  for  migration,  and  although 
Ostenfeld  and  others  favour  the  view  of  a  land-connection,  Warming 
ranges  himself  with  those  who  regard  over-sea  migration  as  more 
proliable. 

The  cryptogamic  flora  is  fully  dealt  with  by  several  writers,^  but 
these  must  be  consulted  in  the  original.  The  treatment  of  marine  algae 
liy  Dr.  F.  Borgesen  merits  special  attention,  because,  apart  from  the 
Faeroes,  his  contributions  are  excellent  examples  of  how  this  class  of 
plants  ought  to  be  studied.  The  Faeroese  seaAveed  vegetation  is 
particularly  luxuriant  and  from  the  phytogeographical  standpoint  is 
interesting  in  many  ways.  The  chief  species  in  their  natural  surround- 
ings are  illustrated  by  a  series  of  over  twenty  photographs  which  we 
venture  to  say  have  never  been  surpassed,  and  merely  to  look  over  them 
is  to  learn  something  of  seaweeds.  The  author  has  worked  out  in 
detail  the  regional  and  zonal  distril)ution  of  seaweeds.  Most  botanists 
know  in  a  general  way  that  the  green  algae  occur  in  shallow  water,  the 
1)rown  between  tides,  and  the  red  in  pools  or  below  low-water,  but 
Borgesen  liegins  l)y  distinguishing  exposed  coasts  from  sheltered  parts, 
and  deals  separately  with  the  seaweeds  of  pools  and  caves.  His  phyto- 
geogi'aphical  conclusions  are  important,  and  one  or  two  may  be  given. 
There  is  a  gradual  reduction  of  warm-boreal  species  from  Scotland  to  the 
Faeroes  ;  the  Shetlands  appear  to  occupy  an  intermediate  position,  but 
the  author  complains  of  the  scanty  information  availalile  for  these  islands 
— a  hint  to  some  British  algologist.  Eed  algae  are  present  in  the  largest 
pei'centage  in  Britain  (42.3  per  cent.),  red  and  brown  are  nearly  equal  in 
the  Faeroes  (34-39  per  cent.),  while  in  G-reenland  the  brown  forms 
dominate  (40  per  cent.).  "  The  algae-flora  of  the  Faeroes  may  for  the 
present  be  regarded  as  most  closely  related  to  that  of  the  northern  coasts 

1  F.  Borgesen— "  Fresh-Water  Algae"  (pp.  198-259);  "Marine  Algae'  (pp.  339-532); 
'•The  Algae  Vegetation,  with  remarks  on  Phytogeography  "  (pp.  683-834);  F.  Borgesen 
and  Helgi  Jonsson  — "The  Distribution  of  the  Marine  Algae  of  the  Arctic  Sea  and  North 
Atlantic"  (Appendix,  pp.  i.-xxviii.) ;  F.  Borgesen  and  C.  H.  Ostenfeld — "  Phytoplankton  of 
the  Lakes  "  (pp.  613-624) ;  C.  H.  Ostenfeld—"  Phytoplankton  from  the  Sea"  (pp.  558-612)  ; 
E.  Ostrup— "  Freshwater  Diatoms"  (pp.  260-303);  "  Diatoms  from  Marine  Algae  "  (pp.  533- 
557);  E.  Rostrup—"  Fungi "  (pp.  304-316);  J.  S.  Deichmann  Branth— "  Lichenes"  (pp. 
317-338);  C.  Jensen— "  Bryophyta  "  (pp.  120-197). 
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of  the  British  Isles  (the  Shetland  Isles),  also  to  that  of  "West  Norway 
(especially  Nordland),  and  to  that  of  8outh-West  Iceland."  "  The  marine 
algae  of  the  islands  have  also  been  able  to  immigrate  after  the  glacial 
period  across  the  sea  from  the  nearest  countries,  especially  from  the 
British  Islands,  but  also  from  Norway  and  from  Iceland."  On  this  last 
subject  there  is  a  full  discussion  of  the  various  obstacles  raised  l)y  other 
authors  against  over-sea  migration. 

Such  then  are  some  of  the  subjects  which  appear  to  us  to  be  of  wider 
interest,  but  the  more  specialised  botanist  will  find  man}^  other  topics  too 
technical  to  be  referred  to  here.  The  work  is  excellently  printed,  its  pub- 
lication being  aided  by  contributions  from  the  Carlsberg  Fund.  In  addi- 
tion to  the  map  and  plates  already  referred  to,  there  are  over  two  hundred 
text-figures,  the  majority  being  landscapes  in  the  Faeroes.  The  Botany  of 
the  Faeroes  is  certainly  a  memoir  which  maintains  the  high  reputation  of 
Professor  AVarming  and  his  colleagues,  and  we  trust  that  the  English- 
reading  races  will  show  their  appreciation  of  publication  in  their  own 
language  by  adding  it  to  private  and  reference  liljraries. 

W.  G.  8. 
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The  Society's  Lecture  Session. — The  Lecture  Session  which 
closed  in  Mai'ch  last  was  a  singularly  successful  one,  and  it  may  be  well 
to  give  here  a  few  figures  to  show  the  dimensions  attained  by  this  branch 
of  the  Society's  work.  The  following  figures  give  the  total  attendances 
at  Edinljurgh  and  the  difierent  Ijranches,  as  nearly  as  these  can  be 
estimated  : — 

Edinburgh,  ....      15,600 

Glasgow,    .....       5,055 
Dundee,     .  .  .  .  .6,523 

Aberdeen,  ....        2,000 

Total,  .  .     29,178 

The  total  was  raised  considerably  by  the  large  numljer  of  persons  who 
assembled  in  all  the  centres  to  welcome  Dr.  Sven  Hedin  on  his  return 
from  his  latest  expedition  to  Tibet.  In  Edinburgh  2800  persons  were 
present  at  his  meeting,  in  Glasgow  2072,  in  Dundee  1573,  and  in  Aber- 
deen 750.  But  apart  from  the  somcAvhat  exceptional  circumstances  of 
this  meeting,  the  attendance  at  all  the  lectures  was  very  gi-atifying. 
Thus  at  Edinl)urgh  at  no  single  meeting  did  the  attendance  drop  below 
1 100,  and  the  average  attendance  was  1700.  At  Dundee,  where  in  spite 
of  the  compai'atively  small  membership  the  lectures  are  always  well 
attended,  the  average  attendance  was  over  900,  showing  that  the 
addresses  are  found  valuable  by  a  large  public.  At  Glasgow  and  Aber- 
deen also  good  audiences  were  obtained  throughout,  a  striking  feature 
being  the  absence  of  a  falling  ofi'  as  the  session  progressed,  which  proves 
that  a  lecture  arranged  hy  the  Society  at  any  of  its  centres  is  sure  of 
an  auditory,  and  this  whether  it  deals  with  the  results  of  new  explora- 
tions, or  with  the  scientific  treatment  of  already  known  facts. 
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Asia. 
The  Treaty  between  Great  Britain  and  Siam. — The  accom- 

ANGLO-SIAMESE   TREATY,   1909.  


EiTt-lciuw,  Ediii' 


panying   map    illustrates    the    changes  which    have    resulted    from    the 
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Anglo-Siamese  Treaty,  signed  on  March  10  of  the  present  year. 
According  to  the  terms  of  this  treaty,  the  three  states  of  Kelantan, 
Trengganu,  and  Kedah  pass  into  British  control,  the  three  having  an 
area  which  is  roughly  estimated  at  nearly  14,000  sq.  miles.  Provision 
is  also  made  in  the  treaty,  according  to  the  Tinted,  for  the  extension  of 
the  Pahang  railway  (see  map)  along  the  east  coast  so  as  to  open  up  rich 
districts  now  only  accessible  from  l)ad  harbours,  and  ultimately  to  form  a 
connection  with  the  Siamese  system. 

Australasia. 

Activity  of  Ngauruhoe. — This  New  Zealand  volcano,  after  having 
been  quiescent  for  a  year,  Ijegan  to  show  signs  of  activity  early  in 
March. 

The  eruption  of  the  volcano  was  signalled  hj  the  quivering  of  the 
earth  in  the  neighbourhood  of  the  mountain,  and  this  was  followed  by 
loud  reports  like  the  noise  of  artiller3\  Then  steam  began  to  issue  in  a 
huge  column  from  the  crater,  and  later  the  column  Avas  darkened  with 
smoke  and  ashes.  During  the  whole  of  the  next  day  the  eruption  was  at 
its  height,  the  volcano  belching  forth  scoria  and  pumice.  For  many  miles 
to  the  southward  the  sky  was  obscured  with  dust,  and  the  air  was  per- 
meated with  a  sulphurous  odour,  while  stones  were  seen  rolling  down  the 
mountain. 

New  steam  jets  and  geysers  are  reported.  At  Tokaano,  twenty-five 
miles  distant,  pools  which  haA^e  been  quiescent  for  years  are  agitated  to 
boiling-point.  The  eruption  was  apparently  caused  through  the  block- 
ing of  the  main  vent,  Avhich  was  cleared  by  an  explosion  of  superheated 
steam.  There  was  no  lava  flow,  and  the  volcano  remains  in  the  solfatara 
stage. 

The  principal  feature  of  the  eruption  was  a  new  line  of  thermal 
activity  developed  in  the  direction  of  the  neighbouring  volcano,  Kuapehu, 
but  this  lasted  only  two  days. 

Polar. 

The  Charcot  Antarctic  Expedition. — News  has  been  received  in 
Paris  of  the  arrival  of  the  Fourqnoi  Fas  ?,  the  ship  of  this  expedition,  at 
Deception  Island,  in  December  last.  Despatches  from  Dr.  Charcot  have 
Ijeen  received  through  the  agency  of  a  whaler,  which  include  a  report 
addressed  to  the  Paris  Academy  of  Sciences.  A  copy  of  this  report  has 
l)een  kindly  sent  to  the  Society  by  Madame  Charcot,  and  Avill  appear  in 
translation  in  our  next  issue. 

General. 

The  Royal  Geographical  Society's  Awards. — The  Eoyal  Geo- 
graphical Society  announces  the  foUtjwing  awards  for  the  current  year  : — 

As  the  news  of  the  success  of  Lieutenant  Shackleton's  Antarctic  ex- 
pedition did  not  arrive  until  after  the  annual  awards  had  been  decided 
upon,  the  Council  has  resolved  to  award  Lieutenant  Shackleton  a  special 
gold  medal,  silver  replicas  to  be  presented  to  his  fourteen  companions 
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who  were  with  him  throughout  his  expedition.  As  Lieutenant  Shackle- 
ton  will  not  arrive  in  England  before  June  15,  he  will  not  be  in  time 
for  the  anniversary  meeting  of  the  Society  ;  the  medal  will,  therefore,  be 
presented  to  him  and  such  of  his  companions  as  return  with  him  at  the 
special  meeting  to  be  held  shortly  after  his  return. 

With  the  approval  of  the  King,  the  t^^'0  Royal  medals  have  been 
awarded  to  Dr.  M.  Aurel  Stein  and  Colonel  the  Hon.  Milo  G.  Talbot, 
E.E.  The  Founder's  Medal  has  been  awarded  to  Dr.  Stein  for  his  ex- 
tensive archaeological  and  geographical  explorations  in  Central  Asia. 
The  Patron's  Medal  has  been  awarded  to  Colonel  Talbot  for  his  exten- 
sive surveys  on  the  North- West  Frontier  of  India,  and  in  the  Anglo- 
Egyptian  Sudan.  The  Victoria  Research  Medal  is  to  be  bestowed 
upon  Professor  Alexander  Agassiz.  The  Murchison  Bequest  has  been 
awarded  to  Captain  C.  G.  Rawling  ;  the  Grill  Memorial  to  Commander 
B.  Whitehouse  ;  the  Cuthbert  Peek  Fund  to  Captain  R.  Ommanney,  R.E.  ; 
the  Back  Bequest  to  Rai  Sahib  Lai  Singh. 


EDUCATIONAL. 


An  evening  meeting  of  the  Scottish  Meteorological  Society  was  held  (by 
permission  of  the  University  Court)  in  the  University  Engineering  Class- 
Room,  Edinburgh,  on  March  18,  Professor  C.  Gr.  Knott  in  the  chair. 
The  meeting  Avas  open  to  the  public,  and  there  was  a  large  attendance  of 
both  ladies  and  gentlemen,  the  teaching  profession  being  well  represented. 

The  Chairman  explained  that  whilst  the  meeting  had  been  promoted 
for  a  discussion  on  "The  Study  of  Weather  Knowledge  in  Schools," 
there  was  no  desire  on  the  part  of  the  Society  to  press  for  the  recogni- 
tion of  meteorology  as  a  regular  subject  in  an  already  overcrowded 
curriculum.  They  were  aware,  however,  that  many  teachers  of  physics, 
geography,  or  "  Nature  Knowledge  "  did  touch  on  meteorology,  and  they 
were  met  that  evening  simply  to  exchange  experiences  and  opinions. 
Such  a  meeting  w^as  a  new  departure  for  the  Society,  as  was  also  the 
offer  of  a  prize  for  competition  amongst  the  Scottish  Universities 
(cf.  this  Mag'C.inc,  p.  209),  the  conditions  of  which  could  be  seen  posted 
on  the  notice-boards  at  the  entrance  to  the  class-i'oom. 

Mr.  T.  S.  Muir,  M.A.,  F.R.S.G.S.,  of  the  Royal  High  School,  Edin- 
burgh, in  opening  the  discussion,  pointed  out  that  man's  place  in  nature 
was  so  bound  up  with  climatic  considerations,  that  without  a  knowledge 
of  meteorology  geography  could  not  be  properly  taught.  Much  could  be 
done  without  an  elaborate  or  expensive  equipment.  Considering  the 
subject  from  the  point  of  view  of  a  teacher  of  geography,  Mr.  Muir  then 
described  in  detail  the  course  of  study  followed  from  the  junior  classes  up 
to  the  highest.  He  said  he  was  amongst  those  who  Avere  firmly  convinced 
that  the  most  logical  method,  and  that  most  easily  grasped,  was  to  divide 
the  world  into  climatic  regions.  The  origin  of  political  boundaries,  as  well 
as  questions  of  commercial  relationships,  might  safely  be  left  till  the 
final  year,  when  the  pupil  was  prepared  by  his  study  of  history  to  take 
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a  wide  \iew  of  human  inter-communications.  He  himself  was  much 
indebted  to  Herbertson's  "  Oxford  Greographies/'  and  had  followed  them 
largely.  At  the  High  School  practical  observing  work  was  done  in  the 
Science  department,  and  the  senior  pupils  periodically  discussed  the 
Daily  Weather  Eeport.  In  conclusion,  various  slides  were  shown  that 
had  been  found  useful. 

Mr.  H.  J.  Findlay,  M.A.,  of  George  Watson's  College,  also  showed  a 
number  of  slides,  and  explained  that  at  "  Watson's  "  they  had  a  regula- 
tion Stevenson  Screen  and  a  full  obser\3ng  equipment.  The  boys  took 
it  in  turn  to  observe,  and  the  observations  Avere  systematically  recorded 
and  Avorked  up.  He  Avas  afi-aid  there  Avas  in  teaching  geography  at  the 
present  day  rather  a  tendency  to  lose  sight  of  the  vital  need  for  a  sound 
topographical  knoAvledge. 

Mr.  G.  G.  Chisholm,  B.Sc,  Lecturer  on  Geography  at  Edinlnirgh 
UniA^ersity,  recalled  that  in  his  day  at  the  High  School  the  only 
geography  book  in  use  Avas  "Pillans's  Classical  Geography."  He 
criticised  some  of  the  slides  that  had  been  shoAvn,  as  Ijcing  insufficiently 
clear  as  regards  the  outlines  of  the  continents.  He  also  strongly 
objected  to  the  commonly  used  term  "  insular  climate,"  since  an  island, 
e.g.  Long  Island,  might  he  characterised  by  a  climate  of  great 
extremes. 

The  discussion  Avas  continued  by  Messrs.  Cash  and  Fairgrieve  (Edin- 
burgh Academy),  Cossar  and  Crockett  (Geoi-ge  Heriot's  School),  Miss 
Meiklejohn  (George  Watson's  Ladies'  College),  Mr.  J.  B.  Clark,  Head- 
master of  George  Heriot's  School,  and  Mr.  James  Macdonald,  Secretary 
of  the  Highland  and  Agricultural  Society.  There  Avas  considerable 
difference  of  opinion  as  to  the  poAvers  of  an  aAcrage  junior  pupil  to  grasp 
the  full  meaning  of  the  isobaric  maps  of  a  daily  Aveather  report.  It  Avas, 
hoAvever,  the  experience  of  one  teacher  who  had  charge  of  a  junior 
class— ("  Avhether  as  a  privilege  or  becaiise  of  a  misspent  youth  ") — that 
boys  of  thirteen  and  foui'teen  took  a  gi-eat  interest  in  the  maps  and  Avere 
capable  of  thoroughly  understanding  them.  Miss  Meikle John's  account 
of  the  Avork  done  at  George  Watson's  Ladies'  College  Avas  extremely 
interesting.  The  senior  pupils  are  accustomed  to  plot  on  blank  maps 
the  data  from  the  first  page  of  the  Daily  Weather  Report,  to  develop  the 
isobaric  lines,  and  to  compare  their  OAvn  Avork  with  the  official  charts  of 
the  Meteorological  Office.  The  more  or  less  permanent  loAv-pressure  area 
OA^er  Iceland  had  been  noticed  by  the  girls,  and  the  connection  betAveen 
its  recent  absence  and  the  resulting  polar  Avinds  and  Avintry  Aveather 
fully  appreciated  by  them. 

Mr.  A.  Watt,  Secretary  of  the  Society,  referred,  amongst  other 
points,  to  the  aA'ailable  sources  of  information.  Dr.  ShaAv,  Director  of 
the  Meteorological  Office,  had  kindly  presented  for  distribution  a  supply 
of  the  Daily  AVeather  Reports  for  the  two  preceding  days,  and  had 
suggested  in  a  letter  that  the  preparation  of  maps  such  as  those  in  the 
Monthly  AVeather  Report  from  the  data  given  in  the  reports  Avas  quite 
a  useful  exercise,  and  might  be  carried  out  for  Canada,  India,  and  pro- 
Vjably,  in  course  of  time,  for  Australia.  It  would  be  a  simple  matter  to 
organise  a  lending  library  for  schools  for  A-arious  official  publications. 
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All  interesting  letter  had  been  received  also  from  the  Rev.  J.  S. 
Begg,  of  West  Linton.  With  the  hearty  approval  of  the  local  school 
board,  he  was  in  the  habit  of  giving  relays  of  children  from  the  local 
public  school  instruction  in  the  use  of  the  various  instruments  at  his 
observing  station. 

Mr.  Watt  also  showed  a  large  number  of  slides,  most  of  them  from 
original  diagrams.  He  was  of  opinion  that  a  boldly  drawn  "home- 
made "  diagram  was  often  more  useful  for  purposes  of  demonstration 
than  a  highly  finished  professional  production.  Further,  in  the  process 
of  making  a  diagram  the  particular  point  to  be  illustrated  became  much 
more  firmly  fixed  in  one's  own  mind. 

Note-books  were  exhibited  with  specimens  of  the  work  done  in 
various  schools,  and  Professor  Knott,  in  summing  up,  said  that  there 
was  no  doubt  that  a  large  amount  of  excellent  work  in  meteorology  was 
being  done  in  the  secondary  schools  of  Edinburgh.  He  felt  that  their 
meeting  had  been  of  a  most  stimulating  character. 

An  interesting  evening  concluded  with  a  vote  of  thanks,  on  the 
motion  of  Sir  Archibald  Buchan-Hepburn,  Bart.,  to  Mr.  Watt  for 
organising  the  meeting,  and  to  Professor  Knott  for  presiding. 
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Racial  Problems  in  Hungary.     By  "Scotus  Viator."     London:  Archibald 

Constable  and  Co.,  1908.  Price  16s.  net 
The  author  (Mr.  R.  W.  Seton  Watson  of  Ayton,  Abernethy)  of  this  serious 
arraignment  of  the  Magyars  has  already  distinguished  himself  in  the  pa^es  of  the 
Spectator,  and  by  his  book  on  The  Future  of  Austria- Hungary,  as  a  painstaking 
student  and  fearless  critic  of  the  Dual  Monarchy.  He  tells  us  that,  unlike  most 
foreign  students  of  that  monarchy,  he  "  was  gradually  forced  to  the  conclusion 
that  the  racial  question  in  Austria  is  far  less  ditficult  and  less  important  than  the 
racial  question  in  Hungary,  just  as  a  blazing  fire  upon  the  hearth  is  less  dano-erous 
than  subterranean  flames."  In  the  present  work  he  concentrates  his  "attention 
upon  the  Slovaks,  whose  situation  may  be  regarded  as  typifying  that  of  all  the 
non-Magyar  races  in  Hungary,  and  who  stand  most  in  need  of  help  and  symjjathy." 
As  his  excellent  ethnographic  map  shows,  the  Slovaks,  a  Slav  race,  inhabit  the 
north-west  of  Hungary,  whereas  the  Magyars,  the  ruling  race  in  Hungary,  are  of 
Turanian  origin  and  inhabit  the  centre  and  extreme  east  of  Hungary.  Accordino- 
to  the  last  Hungarian  census,  that  of  1 900,  out  of  a  total  population  of  nineteen 
millions  the  Magyars  numbered  about  eight  and  a  half  millions  and  the  non- 
Magyars  about  ten  and  a  half  millions,  including  two  millions  of  Slovaks.  The 
author  lends  distinction  to  the  Slovaks  by  reminding  us  that  the  most  famous 
modern  Hungarian  leader,  Louis  Kossuth,  "was  of  pure  Slovak  parentage,"  yet  he 
ultimately  "pushed  Magyar  pretensions  to  their  furthest  limit." 

According  to  the  author,  the  "  Magyarisation "  of  the  Slovaks  and  other  non- 
Magyars  in  Hungary  began  before  1825,  but  continued  uninterruptedly  till  1875 
when  Coloman  Tisza,  who  was  for  fifteen  years  (1875-1890)  Prime  Minister  of 
Hungary,  publicly  declared  "There  is  no  Slovak  nation."  The  present  volume 
is  an  exhaustive  reply  to  that  official  statement  made  by  one  of  the  most  celebrated 
Magyars,  for  the  author  shows  us  that  the  Slovaks  form  not  merely  an  over- 
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whelmino;  majority  of  the  population  in  seven  Hungarian  counties  and  one-third  of 
the  population  of  live  other  counties,  but  also  have  a  language  and  literature  of 
their  own,  while  "  the  Lutheran  lycee  in  Pressburg "  was  the  "  chief  centre  of 
budding  Slovak  culture.  In  this  institution  a  chair  of  Slav  language  and  literature 
had  been  founded  in  the  year  1803,  and  was  held  by  Professor  (leorge  Palkovic, 
distinguished  for  his  Czech  Dictionary  and  for  his  revised  translation  of  the  Czech 
Bible  for  the  use  of  his  Slovak  compatriots."  According  to  the  author  this  chair 
was  stamped  out  of  existence  by  Magyar  jealousy,  and  the  great  bulk  of  Slovak 
students  left  Pressburg.  However,  Palkovic's  successor,  Stur,  published  in  Press- 
burg a  new  Slovak  Grammar,  and  the  Slovak  language  has  developed  steadily 
since  1850. 

The  Revolution  of  1848,  and  the  laws  then  j^romulgated,  "form  the  foundation 
of  modern  Hungary,"  but  a  period  followed  of  iierce  conflict  between  Magyars 
and  non-Magyai's,  ending  with  the  overthrow  of  the  Magyars  by  Austria  assisted 
by  Russia,  and  a  decade  of  Austrian  history  occurred  during  which  ruled  a  remark- 
able man,  Alexander  Bach,  who  furnished  a  period  of  calm  without  which  the 
Slovak  language  and  middle  class  could  not  have  been  established. 

"The  defeat  of  Koniggratz  (in  1866)  transformed  the  whole  political  situation 
in  Central  Europe."  The  Magyar  statesman,  Francis  Deak,  was  summoned  to  an 
audience  with  his  sovereign,  and  a  new  era  opened  for  Hungary,  which  secured 
absolute  control  of  her  internal  aftairs.  The  author,  however,  declares  that  the 
so-called  "Ausgleich"  was  really  "a  league  between  the  two  strongest  races,  the 
Germans  and  the  Magyars,  who  divided  the  Monarchy  between  them."  In  1874 
three  Slovak  schools  were  closed,  and  their  funds  confiscated.  "In  practice,  two 
million  Slovaks  have  for  a  whole  generation  been  illegally  deprived  of  the  most 
necessary  means  of  culture."  The  author  concludes  a  minute  historical  review 
ending  with  the  present  day,  by  declaring  that  "the  non-Magyar  nationalities  are 
the  victims  of  a  policy  of  repression  which  is  without  any  parallel  in  civilised 
Europe." 

No  work  ever  brought  so  surprising  a  charge  against  the  Magyars,  and,  in  order 
to  prove  it,  the  author  appends  details  of  the  following  political  trials,  viz.  of. 
143  Roumanians  (1886-1896),  210  Roumanians  (1897-1908),  14  Germans  (1898- 
1903),  7  Ruthenes  (1904),  4  Serbs  (1898-1906),  and  560  Slovaks  (1898-1908)— 
in  all,  938  non-Magyars  (1886-1908).  All  of  these  trials  ended  in  sentences  of  fine 
and  imprisonment,  and,  in  Press  actions,  in  confiscation  of  newspapers.  Hitherto 
the  British  public  have  regarded  the  Magyars  with  much  admiration  ;  they  sym- 
pathised with  them  during  their  struggles  for  freedom,  and  they  befriended  and 
gave  asylum  to  their  patriot  Louis  Kossuth  ;  but,  if  the  statements  in  this  work 
are  well  founded  (and  the  author  gives  full  references  and  statistics),  and  if  it  is 
proved  that  the  Magyars  oppress  non-Magyars  quite  as  bitterly  as  they  themselves 
were  once  oppressed  by  Austria,  the  British  public  will  have  to  revise  their 
opinions.  Illustrations  of  Slovak  patriots,  peasant  types,  scenery,  and  an  extensive 
and  valuable  bibliography,  complete  one  of  the  most  exhaustive  and  trenchant 
works  ever  published  on  one  of  the  most  important  political  questions  of  the 
day. 

Scandinavian  Britain.     By  W.  G.  Collingwood.     London  :  Society  for 
Promoting  Christian  Knowledge,  1908.     Price  3s.  Gd. 

This  is  an  interesting  little  book,  which  opens  with  a  series  of  introductory 
chapters  by  the  late  Professor  York  Powell,  of  Oxford,  and  is  continued  by  Pro- 
fessor Collingwood,  of  Reading.  After  a  short  treatment  of  the  earliest  Scandi- 
navian  raids    into    Britain,    Professor    Collingwood    considers    successively   the 
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Danelaw,  or  parts  of  Eastern  England  subject  to  Danish  rule,  and  the  Norse  settle- 
ments in  Western  England,  in  Wales,  and  in  the  west  and  north-west  of  Scotland. 
The  distribution  of  the  two  races  in  Great  Britain  is  illustrated  by  a  very  clear 
and  distinct  map,  and  from  the  discussion  there  emerge  many  points  of  interest  in 
connection  with  place-names,  folk-lore,  and  the  life  of  the  people  in  these  early 


The  Story  of  Pisa.      By  Janet  Ross  and   Nelly  Erichsen.      Illustrated   by 
Nelly  Erichsex.     London  :  J.  M.  Dent  and  Co.,  1909.     Price  4s.  6d.  net. 

A  city  which  made  its  glorious  history  and  began  to  decline  before  1300,  may 
well  be  considered  ancient,  without  taking  account  of  the  previous  communities 
which  carry  us  back  to  legendary  times.  This  volume  will  not  yield  in  value  to 
any  of  the  "  Mediaeval  Towns  Series  "  which  have  gone  before  it,  for  the  story  of 
Pisa  is  given  with  great  ability  and  shows  extensive  reading.  Pisa  was  essentially 
a  great  sea  power,  and  in  many  ways  her  history  in  the  time  of  her  prosperity 
recalls  that  of  our  own  country  in  our  early  days  of  commercial  expansion.  She 
negotiated  important  commercial  treaties  with  the  countries  of  the  Near  East,  and 
was  by  reason  of  her  navy  a  power  to  be  reckoned  with.  A  point  worth  notice  is 
her  written  code  of  maritime  law,  mentioned  as  far  back  as  1201,  and  said  by 
Hallam  to  have  "  defined  the  mutual  rights  of  neutral  and  belligerent  vessels  "  ;  a 
fact  of  special  interest  at  the  present  time.  The  whole  volume,  dealing  with  savage 
warfare  with  the  neighbouring  states,  with  varying  fortunes,  is  well  written  and 
beautifully  illustrated,  and  may  be  heartily  recommended  to  the  traveller,  and 
indeed  to  any  one  interested  in  Italy. 

Le  Berry :  Contribution  a  Vetude  geographique  d^nne  region  frangaise.     Par 
Antoine  Vacher.     Paris:  Armand  Colin,  1908.     Prix  lo  francs. 

Les  Paysans  de  la  Normandie  orientale.     Etude  geographique.     Par  Jules 
Sign.     Paris:  Armand  Colin,  1909.     Prix  \2  francs. 

In  recent  years  the  activity  of  French  geographers  in  the  study  of  their  own 
land  has  been  very  marked  and  has  resulted  in  several  excellent  treatises  on 
the  regional  geograj^hy  of  different  parts  of  France,  which  have  as  a  rule  the  double 
merit  of  being  profound  and  yet  full  of  suggestive  interpretation.  The  two 
volumes  on  Berry  and  on  Normandy  respectively  are  the  most  recent  of  such 
treatises  to  appear.  Both  are  important  geograiDhical  works,  the  first  dealing 
principally  with  structural  geography,  the  second  essentially  with  human 
geography. 

In  his  bulky  volume  M.  Vacher  has  presented  us  with  an  unusually  profound 
analysis  of  the  relief,  structure,  hydrography  and  climate  of  the  region  known 
as  Berry,  but  he  has  given  little  consideration  to  human  geography.  And 
certainly  the  two  aspects  of  geography  under  exhaustive  treatment  diverge  widely 
from  one  another.  A  physical  basis  is  essential  for  any  geographical  study,  but 
obviously  not  one  of  such  wide  extent  as  that  here  presented.  The  author  has 
pursued  his  studies  along  one  particular  level  in  the  geographical  synthesis.  The 
term  geography  has  to  cover  a  multitude  of  studies,  and,  on  the  plane  of  each, 
specialisation  is  possible. 

M.  Sion's  work,  on  the  other  hand,  professedly  deals  only  with  the  human 
geography  of  Normandy.  It  is  a  discussion  of  the  inhabitants  in  relation  to 
their  milieu.  But  the  author  wisely  devotes  several  chapters  to  an  exposition 
of  the  environment  as  a  foundation  for  his  discussion  of  the  human  geography  of 
the   region.      The   subject  is   considered   at   three   periods — the   thirteenth   and 
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eighteenth  centuries  and  at  the  present  date.  Particularly  interesting  are  the 
changes  in  the  distribution  and  density  of  the  population,  and  the  part  played  in 
this  by  the  development  of  the  textile  industry.  Statistics  show  that  the  birth- 
rate is  slightly  greater  than  the  death-rate  in  most  parts.  The  mortality  among 
infants  seems  to  be  enormous,  but  even  this  would  not  account  for  the  rate  of 
depopulation.  The  chief  reason  of  this  lies  in  the  ruin  of  the  domestic  weaving 
industry  by  the  machinery  of  the  towns.  As  a  result,  exactly  those  parts  of  eastern 
Normandy  which  were  once  most  densely  peopled  now  have  the  fewest  inhabitants. 
But  this  is  not  the  whole  of  the  story.  The  weavers  used  to  leave  their  looms 
only  at  harvest  time  ;  a  distinct  class  of  agricultural  labourers  attended  to  the  daily 
operations  of  farming.  The  attractions  of  the  town,  in  this  case  Rouen,  and  the 
introduction  of  agricultural  machinery,  originating  first  in  a  scarcity  of  labour, 
have  resulted  in  a  great  exodus  of  the  labourers.  It  is  noticeable,  at  the  same 
time,  that  the  proprietors  of  the  land  and  their  families  tend  to  remain  rooted  to 
the  soil,  and  that  the  proportion  who  desert  it  is  not  great. 

Both  volumes  are  illustrated  by  a  number  of  photogi'aphs  and  figures,  but  the 
maps  are  few.  It  is  a  pity  that  French  authors  and  publis^hers  cannot  realise  how 
much  the  value  of  such  excellent  monographs  would  be  enhanced  by  the  addition 
of  many  sketch-maps  and  a  few  good  orographical  maps.  And  how  long  are  we 
to  look  in  vain  for  an  index  in  a  French  volume  ? 

ASIA. 

Indo-Chine  et  Japon.     Par  M.  et  Mme.  Emile  Jottraxd.     Paris  :  Plon,  1909. 

Prix  4  francs. 

These  agreeable  Belgian  authors  have  already  given  us  an  account  of  their 
voyage  through  Siam,  where  M.  Jottrand  was  on  the  Legal  Council  of  the  King. 
Their  present  voyage  took  jjlace  in  1898-1902,  9nd  they  describe  with  much  spirit 
the  sail  from  Naples  to  Singapore,  whence  they  proceeded  to  Bangkok  and  Saigon. 
They  remark  that  "  French  colonists  mix  more  with  the  natives  than  do  British  ; 
they  are  not  so  distant  as  the  latter,  but  being  by  turns  familiar  and  angi-y,  they 
do  not  make  themselves  respected  by  their  servants.  It  is  not  in  Indo-China  that 
one  finds  the  equivalent  of  the  Hindu  servant— silent,  obedient,  and  respectful. 
As  to  the  servant's  devotion,  that  is  another  affair  ;  for,  as  to  that,  all  masters, 
both  British  and  French,  are  fond  of  deceiving  themselves."  After  a  tour  through 
Indo-China,  our  travellers  sailed  from  Bangkok  to  San  Francisco,  and  describe 
what  they  saw  on  the  route.  They  marvelled  at  the  prosperity  and  animation  of 
Hong-Kong,  which  they  declared  was  "  ecrasant."  They  visited  the  Portuguese 
colony  of  Macao,  and  found  it  in  decadence  owing  to  the  rivalry  of  Hong-Kong  and 
the  taxes  imposed  by  the  Portuguese  authorities.  They  did  not  find  Shanghai 
"  ecrasant "  like  Hong-Kong,  but  rather  a  garden  city.  They  sailed  from  Shanghai 
to  Nagasaki,  Japan,  452  miles  in  29  hours  50  minutes.  The  population  of  Naga- 
saki is  107,000,  but  Japanese  houses  being  built  of  wood  and  paper  lack  artistic 
embellishment  excepting  the  graceful  curve  of  the  tiles  in  front  of  the  roof.  Our 
tourists  consider  that  Pierre  Loti's  descriptions  of  Japan  furnish  absolutely  faithful 
sketches.  They  next  sailed  to  Kobe  on  the  inland  sea,  and  were  present  at  the 
celebration  of  the  anniversary  of  Jimonu  Tenno,  the  first  Japanese  sovereign,  who 
in  B.C.  660  succeeded  to  the  gods  of  the  Japanese  mythology.  They  proceeded  to 
Kioto,  and  complain  of  gigantic  advertisements  destroying  the  poetry  of  the  land- 
scape. They  found  Japanese  tea  undrinkable  by  those  accustomed  to  that  of 
China,  being  green,  bitter,  and  without  sugar,  but  they  were  charmed  with  the 
silk  and  porcelain  manufactories.      At  Osaka  they  visited  the  Mint,  originally 
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entirely  organised  by  Englishmen,  every  one  of  whom  has  now  been  replaced  by 
Jajjanese.  Proceeding  to  Yokohama  they  found  it  a  pleasant  town  with  200,000 
inhabitants,  and  fourteen  primary  schools  with  li),581  pupils,  from  fourteen  to 
sixteen,  learning  Japanese,  English,  Morality,  History,  (Geography,  Arithmetic, 
Physics,  Drawing,  Gymnastics,  and  Singing,  all  taught  to  boys  and  girls  alike,  the 
latter  learning  also  Sewing.  After  inspecting  some  Japanese  prisons,  which  con- 
tained improvements  on  the  Belgian  ones  they  were  originally  copied  from,  our 
friends  attended  the  Emperor's  garden-party  on  the  famous  "  Cherry  Blossom  Day  " 
at  Tokio,  and  met  both  the  Emperor  and  Empress  in  European  dress,  which  they 
thought  caricatured  them.  After  a  visit  to  the  holy  city  of  Nikko  they  sailed  to 
Hawaii,  "  those  delightful  islands,  that  Paradise  lost  in  the  midst  of  the  Pacific," 
and  finally  reached  San  Francisco, 

If'ifh  fhr  Afijliitii'<.     By  Claud  Field,  M.A.     London:  Marshnll  Brothers,  Ltd., 
1908.     Pricii  3.^.  6d  nd. 

The  title  of  this  book  is  rather  misleading,  "  With  the  Afghans  in  Peshawar  " 
would  be  more  accurate.  The  book  is  mainly  an  account  of  missionary  effort 
amongst  the  Pathans  in  and  around  Peshawar.  A  chapter  is  devoted  to  the 
origin  and  history  of  the  Afghans,  another  to  their  customs,  and  the  last  chapters 
deal  with  native  poetry  and  fables.  Missionaries  are  not  allowed  to  enter 
Afghanistan,  hence  the  account  of  the  country  and  its  peoples  is  mostly  at  second 
hand.  Those  who  are  interested  in  mission-Mork  in  that  field  will  find  here  an 
interesting  account  of  the  difficulties  which  beset  the  converts  and  converters. 
There  are  one  or  two  good  photographs. 

AUSTRALASIA. 

Neuseeland  nach  seiner  Geschichfe  mid  nciner  Nahtr,  mwie  der  maferidlen  und  in- 
ieUecldnellen  Enfwickelung.  Von  M.  F.  Blassnf.ck  ans  Stkkle.  Bonn  : 
Bonner  Kunstdruckerei  Arthur  Broch.     1908. 

This  .short  resume  of  New  Zealand's  history,  physical  features,  industries,  con- 
stitution, etc.,  will  be  useful  to  Germans  who  cannot  consult  government  publica- 
tions and  other  English  works,  and  may  save  English  readers  much  time  and 
trouble  by  providing  them  with  details  scattered  through  many  volumes.  The 
space  is  well  distributed  among  the  difi'erent  subjects,  and  figures,  dates,  etc.,  are 
accurately  copied.  Several  errors  in  spelling  might  have  been  avoided  by  more 
careful  revision.  "Diornis"'  for  Dinornis,  being  repeated,  seems  to  be  inore  than 
a  printer's  error. 

POLAR. 

ConqKering  the  Arctic  Ice.     By  E.jnar  Mikkelsen.     London  :  William 
Heinemann,  1909.     Price  20.s.  net. 

This  book,  the  title  of  which  is  a  little  ambitious,  contains  the  record  of  an 
earnest  and  well-sustained  effort  to  make  an  important  contribution  to  our  know- 
ledge of  the  geography  of  the  great  Beaufort  Sea  to  the  north  of  Alaska,  under 
circumstances  which  might  well  have  daunted  more  experienced  and  less  intrepid 
explorers.  "The  purpose  of  the  expedition,"  we  are  told,  "was  to  explore  the 
Beaufort  Sea,  and  settle  the  question  as  to  the  existence  or  non-existence  of  land 
north  of  Alaska.  Manj  geographers  believed  in  the  existence  of  land,  but  they 
were  hotly  opposed  by  others  who  maintained  that  the  edge  of  the  Continental 
VOL.  XXV,  U 
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Shelf  was  not  far  from  the  American  mainland."  The  joint  commanders  of  the 
expedition  were  Mr.  Mikkelsen  and  Mr.  Letftngwell,  who  had  been  comrades  in 
the  Baldwin-Ziegler  expedition  of  1901.  Their  proposal  to  attempt  to  explore  the 
Beaufort  Bea  received  the  approbation  of  Sir  Clements  Markham,  and  funds  were 
collected  from  various  sources,  such  as  the  Royal  Geographical  Society,  Mr. 
Leflingwell's  father,  and  the  publisher.  Within  a  week  of  the  start  from  Victoria, 
B.C.,  on  the  20th  May  1906,  the  unpleasant  discovery  was  made  that  the  vessel, 
which  had  been  named  the  Duchi'ss  of  BMford,  leaked  whether  sailing  with  a  fair 
wind  or  in  a  storm.  As  the  ship  encountered  a  great  deal  of  rough  weather  on 
her  voyage  along  the  Alaskan  coast,  the  constant  leaking  entailed  a  great  amount 
of  hard  work  on  the  part  of  the  crew.  Indeed,  the  principal  ditticulty  with  which 
the  meuibers  of  the  exjiedition  had  to  contend  was  the  terrilic  wind  and  gales, 
which  were  found  to  be  prevalent  practically  everywhere.  Mr.  Mikkelsen's 
original  intention  seems  to  have  been  to  make  for  Herschel  I.sland,  or  even  Minto 
Inlet,  but  the  Duchess  of  Bedford  did  not  reach  Flaxman  Island  till  the  middle  of 
September,  and  owing  to  the  latene.ss  of  the  season  it  was  decided  to  make  it  their 
winter-quarters  and  the  base  of  exploration  in  the  Beaufort  Sea.  They  remained 
in  winter-quarters  till  the  middle  of  March  1907,  when  a  stai-t  was  made  with  the 
sledges  ;  but  the  start  was  unfortunate,  and  in  a  few  days  the  sledge  jmrty  had  to 
return  to  the  ship  with  the  sledges  badly  damaged.  A  second  and  more  successful 
start  was  made  on  the  l7th  March.  The  party  had  calculated  on  a  stay  of  eighty 
days  on  the  ice,  but  on  the  11th  April,  having  reached  lat.  71°  56'  N.,  long.  149° 
54',  they  decided  to  return  to  land.  "  As  the  weather  was  still  so  thick  that  we 
could  not  make  out  anything  whatever  except  water-lanes  intersecting  the  floes  in 
all  directions,  we  at  last  made  up  our  minds  to  return  landwards  and  once  more 
regain  the  Continental  Shelf.  There  was  now  no  doubt  in  our  minds  that  we  had 
passed  the  edge  of  the  Continental  Shelf,  and  for  that  reason  we  had  no  business 
here  with  a  sounding  wire  too  short  for  getting  the  dejith  of  the  water."  They 
reached  the  Duchess  of  Bedford  on  the  15th  May,  having  successfully  accomplished 
one  of  the  objects  of  the  expedition,  viz.  "proving  that  no  land  was  to  be  found 
north  of  Alaska,  at  least  not  within  such  a  distance  of  the  coast  as  could  be 
reached  with  dogs  and  sledges  over  the  pack-ice."  But  the  Duchess  of  Bedfoirl 
was  found  to  be  a  wreck  owing  to  the  continuous  bad  weather.  The  summer  of 
1907  was  spent  in  Flaxman  Island.  Mr.  Mikkelsen,  in  August,  paid  a  short  visit 
to  Hei'schel  Island,  and  then  owing  to  a  variety  of  adverse  circumstances  it  was 
decided  that  Mr.  Leffingwell  should  remain  for  two  more  years  to  continue  his 
survey  work,  and  that  Mr.  ]SIikkelsen  should  proceed  by  sledge  and  on  foot  to 
Valdez,  a  tramp  of  over  3000  miles  from  Flaxman  Island.  This  he  accomplished 
in  about  six  months. 

For  the  details  of  the  adventures,  first  in  the  expedition  on  the  sledges 
over  the  pack-ice  of  the  Beaufort  Sea,  and  afterwards  on  his  wearisome  journey 
along  the  northern  coast,  and  then  through  Alaska  to  Valdez,  we  nmst  refer 
our  readers  to  the  book  itself.  In  excitement  and  interest  it  will  bear  com- 
parison with  any  of  the  well-known  works  on  Arctic  exploration  published  within 
the  last  decade.  Mr.  Mikkelsen,  in  his  introduction,  says  :  "  I  shall  attempt  to 
bring  before  the  reader  the  details  of  our  voyage,  of  our  battle  with  the  ice  on 
board  the  ship  and  on  the  sledge-trijjs,  of  our  joys  and  sorrows,  the  human  beings 
with  whom  we  came  into  such  close  contact,  and  who  are  born,  grow  up,  and  die 
in  this  country,  where  the  unbroken  day  of  the  few  summer  months  is  followed  by 
the  dark  bleak  winter,  with  its  snows  and  storms."  We  may  say  at  once  that  he 
has  succeeded  well  in  his  ta.sk.  His  detailed  descriptions  of  the  life  and  habits  of 
the  Eskimos  whom  he  met  are  exceedingly  interesting,  first  in  themselves,  and, 
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secondly,  as  affording  us  trustworthy  materials  with  which  we  may  compare  the 
Eskimos  described  by  Nansen,  Peary,  and  other  explorers.  In  connection  with 
the  Eskimos  we  have  much  information  regarding  the  work  of  missionaries,  the 
spread  of  education,  the  work  of  the  police,  the  often  disastrous  results  of  contact 
with  the  crews  of  whalers,  etc.  Mr.  IVIikkelsen,  who  shoAvs  himself  an  intrepid 
and  skilful  ex2:>lorer,  was  able  to  symjmthise  with  the  Eskimos  and  to  win  tlieir 
confidence,  but  he  does  not  ignore  or  conceal  the  darker  side  of  their  character. 

The  book  is  profusely  illustrated  with  photographs,  and  is  equipped  with  a 
useful  map.  In  a  prefatory  note  the  publisher  seems  somewhat  doubtful  of  the 
success  of  "yet  another"  Arctic  book,  but  if  this  work  meets  with  the  po]iularity 
it  deserves,  it  will  soon  be  in  the  hands  of  a  wide  circle  of  readers. 

GENERAL. 

The  British  Empire :  Its  F((sf,  iU  Pn'mit,  and  its  Future.   Edited  by  A.  F.  Pollard, 
M.A.     London  :  The  League  of  the  Empire,  1909.     Price  5.s.  net. 

In  a.  series  of  admirably  condensed  and  most  instructive  chapters  this  work 
aims  at  imparting  "an  understanding  of  the  Empire  as  it  is,  and  of  the  causes 
which  have  brought  it  into  being."  It  is  the  result  of  two  and  a  half  years'  labour 
in  which  more  than  a  hundred  authorities  have  co-operated,  several  of  them  actu- 
ally responsible  for  the  administration  of  the  Empire.  Its  index  contains  some 
25,000  entries.  The  work  is  divided  into  three  books,  devoted  respectively  to 
L  The  British  Isles  ;  2.  The  Self-Go verning  States  ;  and  3.  India,  Crown  Colonies 
and  Protectorates,  with  a  concluding  chapter  on  the  Future  Organisation  of  the 
Empire,  and  an  Appendix  giving  the  Chronology  of  the  Empire. 

While  the  work  Avould  have  been  strengthened  had  the  names  of  the  able 
contributors  of  each  chapter  been  given,  we  note  that  in  the  concluding  chapter 
Sir  Frederick  Pollock,  Bart.,  LL.I).,  D.C.L.,  deals  with  the  Imperial  Conference  of 
1907,  and  Dr.  Arthur  Shadwell,  Keble  College,  Oxford,  with  the  Federal  Confer- 
ence on  Education.  With  regard  to  the  burning  (|uestion  of  Preferential  Trade 
with  the  Colonies,  Sir  Frederick  Pollock  remarks  :  "  The  problem  which  the 
Conference  (of  1907)  failed  to  solve,  or  indeed  to  attack  except  in  the  region  of 
generalities,  may  be  put  thus  :  How  can  preferential  trade  be  established  between 
a  mother  country  with  a  Free  Trade  fiscal  system  and  daughter  States  with  Pro- 
tective systems?"  As  to  the  hitter's  co-operation  in  solving  this  problem,  he 
observes  :  "  Neither  Canada  nor  Australia  will  throw  down  tbeir  taiiff  wall 
before  Great  Britain  or  open  a  gate  through  it  ;  they  will  take  down  some  top 
courses  for  the  mother  country  or  ])\\t  on  a  higher  one  against  the  foreign  exporter. 
But,  so  they  say,  they  need  their  wall  for  a  long  time  to  come.  Able  colonial 
advocates  of  a  policy  fitted  to  lead  to  Imperial  Free  Trade  are,  however,  not 
wanting." 

Mistorij  of  tlie  Heohii/ieid  Se)cietij  of  (rlasf/oir,  18-')8-l908,  irith  Biographical 
Notices  of  Prominent  Members.  Edited  by  Peter  Macxair,  F.R.S.E., 
F.G.S.,  and  Frederick  Mort,  M.A.,  B.Sc,  F.G.S.,  F.R.S.G.S.,  Hon.  Sees. 
Glasgow  :  Published  by  the  Society,  1908. 

This  interesting  and  useful  compilation  has  been  issued  to  commemorate  the 
Jubilee  of  the  Society,  which  was  celebrated  on  the  28th  January  last.  An 
account  of  the  proceedings  on  that  occasion  has  already  appeared  here  (p.  153). 

The  earliest  Geological  Society  of  which  there  is  any  record  in  Glasgow 
appears  to  have  been  formed  in  the  year  1850  by  the  members  of  the  class  held  by 
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Mr.  John  Craig,  a  self-taught  geologist,  and  prominent  early  worker  in  local 
geology.  It  had,  however,  but  a  brief  existence,  expiring  before  the  end  of  its 
first  year.  An  interval  of  eight  years  elapsed  before  the  present  Society  originated 
amongst  the  members  of  the  Free  St.  Peter's  Young  Men's  Society  ;  the  first 
meeting,  at  which  the  Society  was  constituted,  being  held  on  May  17,  18.58. 

The  contents  of  the  principal  papers  contributed  to  the  Tr.msactions  of  the 
Society  during  the  past  fifty  years  are  admirably  summarised  in  the  volume 
before  us,  and  form  a  record  of  excellent  work  in  every  field  of  geological  research 
of  Avhich  the  .  members  of  the  Society  may  well  be  proud.  To  the  worker  in 
the  local  geology  of  the  West  of  Scotland  this  summary  will  prove  of  the 
greatest  service,  while  the  student  in  a  wider  field  will  find  references  to 
several  papers  of  more  general  interest.  Amongst  these  are  the  communications 
on  Geological  Time  and  Geological  Dynamics  by  Lord  Kelvin,  who — as  Sir 
William  Thomson— was  President  of  the  Society  for  twenty  years  (1872-1892); 
those  on  Modern  Denudation  and  the  Origin  of  Scenery  by  Sir  Ai'chibald  Geikie, 
President,  1893-1899  ;  and  on  Post-Glacial  Denudation  by  Professor  James  Geikie. 
In  addition  to  this  review  of  past  contributions,  the  work  contains  biographical 
notices  of  the  early  Glasgow  geologists  and  of  prominent  past  and  present  mem- 
bers of  the  Society,  illustrated  by  a  number  of  interesting  portraits. 

The  History  has  been  compiled  imder  the  careful  editorship  of  the  joint 
Honorary  Secretaries,  Messrs.  Macnair  and  Mort,  while  the  diff"erent  summaries  of 
papers  are  contributed  by  Professor  J.  W.  Gregory — Physical  and  Dynamical 
Geology  ;  Mr.  Peter  Macnair — Stratigraphical  Geology  ;  Mr.  James  Neilson — 
Paheontology  ;  Mr.  Joseph  Sommerville — Mineralogy  and  Petrology  ;  and  Mr. 
John  Smith—  Glacial  Geology. 

Handljiich  (1.  Kliinatologii-.     Von  Dr.  JuLirs  Hann.     Band  i.  Allgemeine  Klima- 
lehre.     Dritte  Auflage.     Stuttgart  :  J.  Engelhorn,  1908.     Prio-  13  M. 

This,  the  third  edition  of  Dr.  Hann's  invaluable  liook,  shows  considerable 
changes  as  contrasted  with  the  two  previous  issues.  The  format  has  been 
altered,  so  that  the  book  now  resembles  in  size  the  English  edition,  being  both 
wider  and  longer  than  the  earlier  German  issues.  This  is  a  great  convenience  in 
connection  with  the  meteorological  tables,  which  are  now  more  clearly  set  out  than 
before,  and  has  also  permitted  a  great  increase  of  matter  with  an  actual  diminution 
in  the  number  of  pages.  The  change  adds  very  greatly  to  the  appearance  of  the 
volume.  Further,  the  contents  have  been  modified  not  only  by  the  addition  of 
such  new  material  as  has  been  rendered  necessary  by  the  progress  of  science  in  the 
interval  between  the  second  and  third  editions,  but  also  by  the  insertion  of  a  com- 
plete new  section  on  the  (Jlimatic  Zones  of  the  Earth.  Dr.  Hann  explains  in  his 
preface  that  as  this  General  Part  of  his  manual  can  be  obtained  separately,  and  is 
indeed  intended  to  serve  as  a  general  introduction  to  the  subject,  he  has  inserted 
this  new  section  in  order  to  render  it  more  complete.  A  considerable  number  of  new 
illustrations  have  also  been  added,  together  with  many  additional  references  to  recent 
literature.  The  contents  of  the  book  have  also  been  rearranged  and  rendered  more 
accessible,  the  Table  of  C'ontents  having  been  greatly  enlarged,  and  an  index  added. 
All  these  are  improvements  which  must  add  very  greatly  to  its  usefulness.  Space 
does  not  permit  us  to  discuss  in  detail  the  numerous  additions  and  modifications 
which  the  eleven  years'  interval  between  this  edition  and  the  previous  one  have 
rendered  necessary.  It  may  be  sutticient  to  say  that  almost  every  page  shows 
additions  and  changes,  and  the  book  i.-i  mure  tlian  ever  indispensable  to  the 
climatolouist. 
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Pnton'>i  List  of  Schonh  and  Tutors.     Eleventh  Annual  Edition,  19(>8-10U!J. 
London  :  J.  and  J.  Paton.      Price  Is.  (vl. 

This  handsome  volume  contains  illustrated  accounts  of  a  nieat  number  of 
schools,  of  varying  types,  in  England,  Scotland,  and  Ireland.  It  should  be  of 
great  use  to  parents  and  others  engaged  in  the  difficult  task  of  selecting  a  suitable 
school.  The  only  criticism  which  we  have  to  offer  relates  to  the  absence  of  an 
index.  There  are  classified  lists  in  the  beginning  of  the  book,  but  even  these  do 
not  make  the  work  of  reference  altogether  easy,  and  an  index  would  lie  a  great 
inij)rovement. 

SdrsDidionanj  of  the  World's  Pnss  and  Jdnrfi.'ors'  Referenn'  Booh,  1908.     By 
Henry  Sell.     London  :  King,  Sell,  and  Olding,  Limited.     Pria'  2s.  fyd. 

This  useful  book  of  reference  appears  with  a  new  cover,  but  its  contents  show 
all  the  usual  valuable  features.  In  addition  to  the  lists  of  newspapers,  etc.,  there 
are  some  interesting  articles  on  various  subjects  connected  with  journalism,  and  an 
attractive  preface  by  the  editor. 

Palaogeograjtliir.     By  Dr.  F.  Kossmat.     Leipzig:  G.  J.  Goschen,  1908. 

Price  80  pf. 

This  volume  is  No.  406  of  the  "  Sammlung  Goschen,"  and  forms  a  valuable 
supplement  to  the  volumes  upon  other  branches  of  geology  and  geography  which 
have  already  appeared  in  this  series.  It  is  probably  the  only  book  in  existence 
which  is  devoted  exclusively  to  the  subject  of  "  palico-geography,  or  the  geological 
history  of  land  and  sea."  It  contains  little  that  is  not  included  in  all  large  works 
on  historical  geology,  but  the  advantage  of  exclusive  treatment  is  seen  in  the 
greater  clearness  with  which  the  facts  of  pal;vo-geography  stand  out  when  relieved 
of  the  burden  of  excessive  imhvontological  detail.  The  various  geological  eras  are 
discussed  in  order,  and  the  distribution  of  land  and  water  during  each  era  is 
outlined  and  illustrated  in  some  cases  by  maps — the  latter  being  projections  of  the 
hemisphere  of  greatest  land  surface.  The  insertion  of  larger  scale  maps  of  some  of 
the  most  important  geological  provinces  would  add  to  the  value  of  the  book  and 
spare  much  verbal  description.  The  facts  are  in  all  cases  the  most  recent 
obtainable,  and  the  treatment  of  the  subject  is  clear  and  methodical.  This  is  an 
excellent  little  handbook. 

Landeslcunde  der   Vereinifjfen  l^taatrii    rou  Nordainerika.      Von   Prof.    Heinricii 

Fischer.     2  vols. 
Landeslvnde  der  Schweiu.     Von  Dr.  Hermann  Walseu. 
Sanuulung  Goschen.     Leipzig:  G.  J.  Goschen'sche  Verlagshandlung,  1908.     Price 

80  pfennig  per  volume. 

We  have  already  jDraised  highly  here  some  of  the  earlier  numbers  of  this  series 
(cf.  above  and  also  p.  46),  and  can  only  repeat  Avhat  has  been  already  said  as  to  the 
compact  form,  cheapness  and  general  usefulness  of  the  volumes  composing  it.  The 
books  named  above  show  all  the  good  features  of  the  previous  volumes  ;  the 
pictures  especially  seem  to  us  to  be  admirably  chosen,  and  the  text  is  excellent. 

The  Young  People's  Nature-Study  Bool:     By  the  Rev.  S.  N.  Sedgwick,  M.A. 
London  :  Robert  Culley.     n.d.     Price  3s.  6d.  net. 

This  is  an  interesting  little  book,  well  illustrated  and  nicely  got  up,  and 
admirably  suited  to  arouse  the  interest  of  young  people  in  their  surroundings. 
A  special  feature  is  the  large  amount  of  home-made  apparatus  described,  the 
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making  of  which  will  afforrl  ample  scope  for  ingenuity,  and  will  help  to  train  the 
fingers  of  the  young  naturalists.  The  author  writes  easily  and  pleasantly,  and 
covers  a  great  deal  of  ground,  Vjoth  zoology  and  botany  receiving  their  share  of 
attention,  while  niirroscopir;  work  is  dealt  with  in  an  appendix. 

Conyrts  Intern  alio  lud  d'AntkropfAofju  cl  fP  Arrheolo(/ie  j/rehutoriqiiix.     Comte 
rendu  de  la  13™'=  .Se.ssion.     Monaco,  lOOG.     Tome  Ji.,  V.)()^.. 

The  second  and  concluding  volume  of  the  proceedings  at  the  Congress  in  Monaco 
in  iijOO  contains  some  important  papers,  amply  illu.strated.  One  of  the  leading 
contributions  is  that  on  the  first  discoveries  of  pottery  in  Central  Europe  by  Dr. 
Maurice  Hoerne.s,  Professor  in  the  University  of  Vienna.  Another  is  on  the 
prehistoric  men  of  Sancti  Spiritus  in  Cuba,  ])y  Dr.  Louis  Montane,  Mhile  Dr.  E.  T. 
ilamy,  President  of  the  Congress,  contributes  a  notice  on  the  stone  sceptres,  in 
the  form  of  hatchets  with  handle.s,  used  among  the  ancient  inhabitants  of  the 
Antilles.  Mr.  M.  O.  Montelius  has  a  finely  illustrated  paper  on  the  Bronze  age  in 
Sweden,  which  he  divides  into  si.\  periods,  the  first  commencing  about  eighteen 
hundred  years  before  our  era  and  the  last  ending  near  the  close  of  the  sixteenth 
century.  A  curious  paper  on  the  "Advance  of  the  Chin"  is  contributed  Ijy  Mr. 
Albert  Caudry,  who  .shows  the  gradual  advance  of  the  chin  by  illustrations  of  the 
lower  jaw  of  a  fossil  monkey,  a  young  fo.«sil  Negroid  man  from  Grimaldi  near 
Mentone,  and  a  modern  Frenchman,  the  la.st-named's  chin  projecting  much  more 
tli.m  the  Negroid's,  and  the  monkey's  not  projecting  at  all. 

(TfUfhirlih'  (lev  Erilr  inul  (h'x  Lfliniit.     By  Johaxxks  W^i/niKr;.     Lei])zig  : 
Veit  and  Co.,  1908.     P/vVy  14  inarU. 

The  Professor  of  Geology  and  Pala-ontology  in  Halle  University  has  pioiliucd 
a  work  of  the  widest  importance,  embracing  as  it  does  the  histoiy  of  the  Earth 
anrl  of  Life.  Some  idea  of  its  contents  may  be  obtained  from  the  fact  that  it 
dis(;usses  the  character  of  the  Earth,  the  geological  forces,  the  position  of  the  Earth 
in  the  .solar  sy.stem,  the  origin  of  the  Moon  and  of  Meteors,  the  origin  and 
changes  of  the  Earth's  cni.st,  the  Ocean,  organic  life,  the  atmosphere  and  climate, 
eruptive  occurrences  at  great  depths,  vulcani.sm,  the  evidence  of  the  Earth's  history, 
geological  time,  the  lower  boundary  of  Palaeontology,  traces  of  the  Archaean 
period,  the  Cambrian  period,  the  beginning  of  animal  life  in  the  Silurian,  the  Old 
Jted  Noithland,  the  J)evonian  Sea,  the  Productus  Sea,  the  folding  of  the  earth's 
crust  and  the  formation  of  coal,  (iondwanaland,  tlie  Triassic  Sea,  the  Ixittle  of  the 
northern  deserts  with  the  Triassic  Sea,  the  Jura.ssic  Sea,  the  evolution  of  reptiles  in 
North  America,  the  Cretaceous  period  and  its  great  mortality,  the  Tertiary  period, 
the  diluvial  Ice  age,  Prehistoric  Man,  anrl  the  progress  of  the  Earth's  history. 

This  is  no  dry  .scientific  treatise  like  the  old  German  text-books,  but  an 
attractive  work  which  gives  in  clear  terse  .sentences,  illustrated  by  So.'i  excellent 
diagrams  or  photographic  reproductions,  a  complete  history  of  the  physical  world 
and  of  life.  It  is  a  work  worthy  of  New  Germany  with  its  practical,  thorough, 
and  up-to-date  methods,  and  should  Vje  welcomefl  by  a  large  circle  of  readers. 

The,  HmvcuH  and  Ih'ir  Slor;/.     By  A.ssiK  S.  D.  MacnIjKR  and  E.  Waltkk 
Maunjjki'..     London  ;  Robert  Cullcy,  190H.     Frice  5«.  net. 

This  is  a  very  interesting  book,  in  which  the  simpler  facts  in  regard  to  the 
movements  and  characters  of  the  heavenly  bodies  arc  brought  out,  .so  far  as  po.s.sible, 
by  the  method  of  direct  observation.  It  is  thus  a  book  admirably  adapted  V)oth 
for   young  persons   and  for  the  teacher,   who  will  find    a  great  many  points  of 
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interest  in  it.  In  the  first  chapter  the  reader  is  supposed  to  have  taken  his  stand 
on  a  hill — one  in  the  "Hilly  Fields"  Park,  in  south- eastern  London,  being  here 
chosen  and  illustrated  as  an  example.  From  thLs  point  of  observation  he  is 
supposed  to  watch  the  rising  and  setting  of  the  sun  throughout  the  year.  In  this 
way  the  main  points  about  its  movements  are  very  simply  brought  out,  the  diffi- 
cidties  being  illustrated  and  explained  by  some  very  clever  diagi-ams  and  illustra- 
tions. In  a  similar  fashion  the  reader  is  introduced  to  the  main  facts  about  the 
movements  of  the  moon  and  the  stars,  this  being  done  very  simply  and  without 
the  use  of  apparatus.  In  the  later  chapters  the  facts  which  astronomers  have 
learnt  by  the  use  of  the  spectroscope,  telescope,  etc ,  are  explained,  so  that  the 
book,  if  carefully  read,  would  fiive  a  knowledge  of  the  fundamental  truths  of 
astronomy,  and  serve  as  an  excellent  introduction  to  more  elaliorate  works  on  the 
same  subject. 

The  book  is  stated  in  the  preface  to  be  almost  wholly  the  wurk  of  Mrs. 
Maunder,  and  is  written  in  a  charmingly  simple  style.  We  have  already  spoken 
of  some  of  the  illustrations.  As  to  the  others,  it  should  be  noticed  that  eight  are 
coloured  plates,  and  that  all  are  admirably  selected,  and  add  muc-h  to  the  value  of 
a  most  interesting  book. 

Die  Geographische  Verteilnng  (hr  Getreidepreise  in  Indien  von  1861  bis  1905.  Von 
Th.  H.  Esgelbkecht,  Berlin :  Verlagsbuchhandlung  Paul  Parey,  1908. 
Price  5  M. 

Herr  Engelbrecht,  who  is  well  known  by  his  works  on  economic  geography,  has 
based  his  review  of  grain  prices  in  India  on  the  Government  publication  Prices  and 
Wages  in  Tadia.  He  remarks  on  the  inconvenience  of  recording  the  number  of 
seers  exchanged  for  a  rupee  instead  of  the  price  of  a  given  quantity  of  grain,  as  in 
all  other  countries.  To  those  who  have  had  much  to  do  with  British  Government 
statistical  publications  this  will  seem  a  trifling  matter.  The  number  of  districts 
for  which  grain  prices  are  i^ublished  is  20.'),  and  these  the  author  groups  into  51 
natural  regions,  in  each  of  which  the  soU  and  climate  are  about  the  same  through- 
out. The  prices  he  works  out  in  marks  for  100  kilogrammes.  The  grains  for 
which  the  prices  are  given  are  wheat,  rice,  barley,  maize,  sorghum,  millet  {Pennis- 
efum,  Eleusine  and  Italian  millet),  chick-peas  or  gram  and  Indian  beans  (Cajanus 
indicus).  The  distribution  of  prices  Is  discussed  in  the  list  and  is  shown  in  maps 
for  each  of  the  four  decades  between  1861  and  1900,  on  which  are  also  drawn 
isotimal  curA-es  or  curves  of  equal  prices.  Comparing  India  with  the  United  States, 
Herr  Engelbrecht  finds  that  the  influence  of  cheaper  transport  is  apparent  in  the 
prices  in  both  countries,  but  that  in  many  respects  there  is  a  dlfterence  ;  for 
instance,  there  is  a  remarkable  steadiness  in  the  region  of  minimum  price  in 
Northern  India,  showing  a  singular  independence  of 'the  prices  of  the  world's 
market.  As  regards  export  both  of  wheat  and  rice,  the  quantity  exported  seems 
to  be  the  surplus  over  from  home  consumption,  and  to  vary  therefore  with  the 
harvests.  Occasionally,  however,  as  in  1877,  1891  and  1898,  high  prices  of  wheat 
in  Europe  have  increased  the  export  from  India. 


BOOKS  RECEIVED. 

We  have  received  the  following  new  books  and  reports  :  — 

We  Tho  in  West  Africa.  By  Decim.\  Moore  and  Major  F.  G.  Giggisberg, 
C'.M.G.,  R.E.  Demy  8vo.  Pp.  xvi  +  368.  London:  William  Heinemann. 
Price  Us.  6d.  net. 
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Arotmd  Afghanistan.  By  Major  de  Bouillaxk  de  Lacoste.  With  a  Preface 
by  M.  Georges  Leygues.  Translated  from  the  French  by  J.  G.  Axdersox. 
4to.  Pp.  xxxi  +  218.  London:  Sir  Isaac  Pitman  and  Sons,  Ltd.,  1909.  Pria- 
10.S.  Qd.  net. 

Lc  Morvan :  Etudt  de  Gcofjraphic  hmnainc.  Avec  -44:  figui'es  et  cartes,  40 
phototypies  et  4  dessins  hors  texte.  L^n  vokxme  in-8vo.  raisin.  Pp.  30.5.  Paris  : 
Armand  Colin,  1909.     Pri.clO  fr. 

Voyages  of  Drake  and  GUhcrt  :  Select  Narratives  from  the  '■'■  Principal  Naviga- 
fions  "  of  Hakluyt.  Edited  by  Edward  John  Payne,  with  additional  notes,  maps, 
etc.,  by  C.  Raymond  Beazi.ev.  (!r.  8vo.  Pp.  399.  Oxford  :  Clarendon  Press, 
1909.     Price  2s.  (id. 

The  Argentine  Revisited,  1881-1906.  By  the  late  Rev.  Donald  M'Corquodale. 
Or.  8vo.     Pp.  vi  +  110.     Glasj^ow  :  W.  and  R.  Holmes,  1909.     Price  2.s.  6d.  net. 

The  City  of  Jerusalem.  By  C.  R.  Coxder,  LL.D.,  M.R.A.S.,  R.E.  Demy  8vo. 
Pp.  viii-l-334.     London  :  John  Murray,  1909.     Price  \-2s.  net. 

Problems  of  the  Middle  East.  By  Angus  Hamilton.  Demy  8vo.  Pp.  xvi  + 
484.     London  :  Eveleigh  Nash,  1909.     Price  \2s.  Gd.  net. 

The  Conquest  of  the  Great  North- West :  Being  the  Story  of  the  Adcentnrers  of 
England  known  as  the  Hud-^on's  Bay  Company.  Nev  Pnge^  in  the  History  of  the 
Canadian  North- West  and  Western  States.  By  Agnes  C  Laut.  In  two  volumes. 
Demy  8vo.  Pp.  vol.  i.  xxii  +  409;  vol.  il  xii  +  41-").  London:  Hodder  and 
Stoughton,  1909.     Price  21s.  net. 

A  Scientific  Geography.  Book  vii.  "The  British  Empire."  By  Ellis  W. 
Heaton,  B.Sc,  F.G.S.  Cr.  8vo.  Pp.  24.5.  London  :  Ralph  Holland  and  Co., 
1909.     Price  2s.  net. 

The  United  States:  with  Excursions  to  Mexico,  Cuba,  Porto  Bico,  and  Alaska. 
"Handbook  for  Travellers."  By  Karl  Baedeker.  With  33  maps  and  48 
plans.  Fourth  revised  edition.  Pp.  cii  +  724.  Leipzig  :  Karl  Baedeker,  1909. 
Price  15s. 

Tlie  Administration  of  Bengal  under  Sir  Andrea-  Eraser,  K.C.S.I.,  1903-1908. 
Calcutta,  1908.     Price  is. 

The  Cadastral  Survey  of  Egypt,  1892-1907.  By  Captain  H.  G.  Lyons,  F.R.S., 
Director-Gener.d  Survey  Department.     Cairo,  1909. 

Extracts  from  Narrative  Reports  of  Officers  of  the  Survey  of  India  for  the  Season 
1906-1907.  Prepared  under  the  direction  of  Lt.-Colonel  S.  G.  Burrard,  R.E., 
F.R.S.     Calcutta,  1909. 

Report  on  the  Administration  of  the  Bombay  Presidency  for  the  Ymj- 1907-1908. 
Bombay,  1909. 

Anthropologie  Bolivie^me.  Par  Le  Dr.  Arthur  Chervin  (Mission  Scientifique 
de  G.  de  Crequi  Montfort  et  E.  Senechal  de  la  Grange). 

ler  volume.  "Ethnologic,  demographic,  photographic  metrique."    1    vol,  de 

415  pages,  avec  156  figui-es,  et  24  planches  hors  texte. 
2me  vol.     "Anthropometric."     1  vol.  de  435  pages  avec  76  figures. 
3rae  vol.     "Craniologie."     1  vol.  de  150  pages,  avec  36  figures  et  81  planches 
hors  texte.  Imprimerie  Nationale,  Paris,  1908. 

The  Imperial  Gazetteer  of  India.  Demy  8vo.  Vol.  xxv.  Index.  Pp.  xxx  + 
631.  Prieel2s.net.  Vol.  x xvi.  Atlas  with  General  Index.  Pj).  iii4-45.  Maps, 
64  plates.     Oxford  :  Clarendon  Press,  1909.     Price  lbs.  net. 

P ntilishers  fcjr warding  J)Ooks  for  review  nrill  greatly  oblige  by  marling  tJu  price 
in  clear  figures,  csjiecially  in  the  case  of  foreign  buuks. 
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THE  GREENLAND  SEA:   ITS  SUMMER  CLIMATE  AND  ICE 
DISTRIBUTION. 

By  R.  C.  MossMAN,  F  R.S.E. 

(Jrifh  Maps  ami  IllnstraUons.) 

Ix  1906,  and  again  in  the  following  year,  I  accompanied  the  steam 
whaler  Scofia  during  her  voyages  to  the  Greenland  Sea  whale  fishery, 
the  specific  ohject  heing  to  obtain  an  insight  into  the  meteorological 
processes  at  work  in  this  region.  The  absence  of  any  general  memoir 
dealing  with  the  meteorology  of  the  Greenland  Sea  suggested  to  me  the 
preparation  of  the  present  paper.  This  seemed  a  profital)le  field  for 
investigation,  as  my  two  voyages  to  this  region  enabled  me  to  grasp  the 
primary  fundamental  conditions  governing  meteorological  phenomena 
in  this  part  of  the  globe  with  a  greater  facility  and  confidence  than  was 
otherwise  possilile. 

It  was,  of  course,  evident  that  data  extending  over  two  voyages  were 
quite  inadequate  for  the  pui-pose  of  drawing  isothei^mal  charts,  so  that 
in  the  preparation  of  this  paper  all  available  information  has  been 
utilised.^ 

In  order  not  to  overload  the  paper  with  taljular  matter,  a  careful 
selection  has  l)een  made,  and,  as  far  as  possible,  the  tables  have  been  put 
in  the  appendix.  The  voluminous  working  tables  are  at  the  disposal  of 
any  one  interested  in  the  subject. 


1  For  much  valuable  int'orniation  I  am  indebted  to  C'aptaiu  Ryder,  Director  of  the  Danish 
Meteorological  Institute,  Drs.  Akerblom,  Haniberg,  Nathorst,  and  Hann,  and  Captain 
Robertson. 

I  am  further  indebted  to  Dr.  Shaw,  Director  of  the  Meteorological  Oflite,  for  the  loan  of 
most  of  the  meteorological  equipment,  and  to  Sir  John  Murray  and  Dr.  Bruce  for  the  use  of 
some  hydrographic  apparatus. 
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The  specific  area  under  discussion  is  the  ocean  region  north  of 
70°,  between  .Spitzbergen  and  Greenland,  and  embracing  the  longitudes 
from  20""  East  to  20°  West,  Ijut  information  for  coastal  stations  in  West  and 
East  Greenland,  Iceland,  and  Spitzbergen  has  also  been  made  use  of. 
The  sources  of  information  ai'e  contained  in  the  list  of  references  at  the 
end  of  the  paper. 

The  discussion  of  the  temperature  observations  had  not  proceeded  far 
Avhen  it  became  evident  that  A^ery  great  assistance  in  the  drawing  of  the 
isothermal  charts  would  be  rendered  by  an  accurate  knowledge  of  the  ice 
distrilnition.  At  the  outside  edge  of  this  ice  there  is  formed  a  fog  zone 
which  nullifies  the  solar  eftect  and  depresses  the  air  temperature,  so  that 
it  cannot  rise  much  above  the  melting-point  of  ice.  Even  in  the  height 
of  summer,  and  with  a  sun  that  ne^er  sets,  the  direct  solar  influence  is 
Aery  feeble  OA'er  the  Greenland  ice-fields ;  fine  days  are  rare,  and 
the  relatively  clear  weather  and  strong  solar  radiation  observed  at  land 
stations  on  the  Greenland  and  Spitzbergen  coasts  are  wholly  absent.  It 
is  not  surprising  that  the  portion  of  the  Greenland  Sea  west  of  the 
meridian  of  Greenwich  has,  for  its  latitude,  the  lowest  mean  summer 
temperature  of  the  ocean  area  of  the  whole  uorthern  hemisphere,  being 
l:)ut  little  aliove  that  experienced  in  sub-Antarctic  zones,  where  the  same 
conditions  prevail,  but  in  a  more  intense  form. 

The  great  influence  of  the  fog  and  ice  in  lowering  the  summer  tem- 
perature of  the  Greenland  Sea  has  apparently  hitherto  not  been  fully 
recognised,  as  even  the  most  recent  isothermal  charts  show  a  temperature 
fai'  too  high,  with  the  isotherms  running  approximately  along  parallels  of 
latitude,  whereas  the  dominating  factor  is  the  longitude  at  which  the  ice 
and  sea  meet. 

HaA'ing  spent  six  months,  extending  over  two  summers,  in  this  region, 
I  could  not  help  l»eing  impressed  with  the  overwhelming  influence  of  the 
persistent  fog,  and  that  in  a  manner  which  could  hardly  appeal  to  a 
meteorologist  discussing  the  same  data  in  a  central  bureau.  When  one 
has  witnessed,  however,  the  harassment  in  Avhich  the  fog  involves  the 
whole  industry  of  Avhale-fishing,  leading  frequently  to  the  loss  of  A-aluable 
quarry,  and  has  seen  the  extreme  difliculties  attending  navigation,  then 
the  influence  of  the  dominating  climatic  factor  becomes  impressed  with 
redoubled  force  in  a  way  that  only  personal  experience  could  fully 
appreciate. 

For  the  reason  given,  the  position  of  the  ice  was  obtained  by  direct 
measurement  from  the  amiual  charts  issued  by  the  Meteorological 
Institute  of  Denmark.  The  results  are  graphically  shown  in  the  plate 
accompanying  the  paper,  while  the  position  of  the  ice  and  some  data 
l)3aring  on  the  amount  of  its  daily  drift  are  giA'en  in  Appendix  A. 

In  draAving  the  isotherms,  the  mean  monthly  temperatures,  based 
on  obserA'ations  extending  over  considerable  periods  for  A-arious  places  in 
Greenland,  Iceland,  and  Spitzbergen,  Avere  entered  on  the  maps.  Then 
all  the  sea  obserA'ations,  based  on  1400  days'  obserA'ations,  Avere  arranged 
in  gi-oups  embracing  two  and  a  half  degrees  of  latitude  and  five  degrees 
of  longitude,  and  the  means  entered  in  their  respective  positions,  special 
Aveight  being  attached  to  those  ol)tained  from  a  large  number  of  observa- 
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tions.  In  order  to  fully  utilise  the  data,  mean  temperatures  were  com- 
puted for  other  areas,  in  which  the  same  conditions  might  be  expected  to 
prevail,  and  the  resulting  A^alues  put  on  the  maps  at  the  exact  position 
shown  from  the  average  of  the  daily  latitude  and  longitude  of  the 
observed  positions.     (See  Appendix,  Tables  I.  and  II.) 

To  further  aid  in  the  accurate  delineation  of  the  isotherms,  especially 
during  June  and  July,  "  fog  frequency '"  was  calculated  from  the  daily 
observations  for  specific  areas  (Appendix  B),  and  the  mean  summer 
temperature  and  fog  frequency  obtained  for  various  places  (Table  III.) 
Normal  climatological  data  for  the  period  April  to  July  were  then  pre- 
pared for  each  month,  based  on  all  the  observations,  and  means  showing 
the  a^'erage  temperature,  A'ariability  of  temperature,  wind  direction  and 
phenomena  computed. 

It  was  not  possible  to  give  mean  or  extreme  values  of  l)arometric  pres- 
sure, as  there  is  some  doubt  about  the  readings  obtained  by  Scoresby,  Avhose 
other  observations,  how^CA'er,  bear  upon  them  that  stamp  of  accuracy  and 
conscientious  endeavour  which  was  always  the  keynote  of  all  Scoresby's 
work,  placing  it  on  a  far  higher  level  than  might  have  been  expected 
considering  the  period  to  which  it  refers. 

The  mean  temperature  of  each  day  from  1st  May  to  15th  July,  along 
with  some  particulars  of  exceptional  cold  and  warm  periods,  is  given  in 
Appendix  D,  while  a  complete  discussion  of  the  observations  taken  in 
1906  and  1907  is  to  be  found  in  Appendix  E. 

It  is  from  these  various  sources  of  information  that  the  following 
abstract  of  the  salient  features  attending  meteorological  phenomena  and 
ice  distribution  in  the  (rreenland  Sea  and  adjacent  regions  has  l)een 
obtained. 


Characteristics  of  the  Various  Months. 

The  following  are  the  more  prominent  characteristics  of  the  period 
April  to  August  (see  sheet  of  maps  at  end). 

In  Ajjril  conditions  over  the  Greenland  Sea  are  mainly  continental 
owing  to  the  prevailing  northerly  winds  and  lai'ge  quantity  of  ice-co-\ered 
sea.  The  isotherm  of  0°  F.  appears  over  the  north-east  of  Spitzbergen 
and  Greenland,  and  the  influence  of  the  ice  is  clearly  observable  in  the 
southern  extension  of  the  isotherm  of  1 0°  in  the  Barents  Sea  and  Green- 
land coasts.  Over  the  greater  part  of  the  area  under  discussion,  however, 
the  dominating  factor  is  the  northern  extension  of  the  Gulf  Stream,  which 
causes  a  marked  bending  to  the  north  of  the  isotherms,  especially  on  the 
west  coasts  of  Spitzl.)ergen,  and  in  the  sea  to  the  west.  The  depression 
of  temperature  on  the  coast  of  Iceland,  caused  by  a  portion  of  the  Green- 
land ice  drift,  is  also  a  noticeable  feature.  Fog  is  almost  wholly  absent,  as 
was  to  be  expected  with  piercing  winds  off  the  ice.  Gales  are  common, 
ItloAving  half  the  time,  and  snow  is  also  frequent,  falling  on  two  days  out 
of  three,  while  rain  is  rarely  observed. 

In  Mai/  temperature  has  risen  greatly  except  in  the  Greenland  Sea  to 
the  west  of  Prince  Charles  Foreland.  The  rise  is  most  marked  at 
Upei'uivik  and  coastal  stations  on  East   Greenland  in   similar  latitudes 
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where  temperature  has  risen  20^  On  the  other  hand,  in  Spitzbergen 
the  rise  amounts  to  13°,  and  in  Iceland  varies  from  4°  to  6°,  but  in  lat. 
78°  N.  7°  E.  the  temperature  has  risen  but  little. 

The  most  noticeable  feature  of  the  isotherms  is  shown  in  the  rela- 
tively high  temperature  that  prevails  to  the  west  of  5°  E.  north  of  74°  N., 
the  isotherms  bending  in  a  north-Avest  direction  at  least  as  far  as  78°  N. 
and  8°  W.  As  sea  temperature  is  frequently  high  in  this  region,  there  is 
prol»al)ly  a  spreading  out  of  relatively  Avarm  Gulf  Stream  water  deflected 
from  the  West  Spitzbergen  branch,  as  in  many  years  the  ice  charts  show 
a  deep  cut  in  the  ice  north  of  76'.     There  are  many  cases  of  sea-surface 
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Fig.  1. — Mean  daily  Temperature  and  Pressure  in  iMay,  Greenland  Sea  :  16  years  average. 


temj)eratures  reported  of  from  32°  to  34°,  and  an  examination  of  the 
ol)servations  taken  in  1906  and  1907,  and  of  those  ten  years  earlier,^ 
show  numerous  instances  of  high  temperature  up  to  79°  N.  and  1°  W., 
and  that  within  the  ice  belt.  This  is  obviously  duo  to  the  presence  of 
water  from  lower  latitudes. 

The  well-known  cold  period  of  May  which,  as  I  Xvaxc  recently  shown, - 
is  a  phenomenon  experienced  over  a  large  portion  of  the  glol)e,  including 

1  See  detailed  tables  of  sea-surface  temperature,  given  in  "The  Circulation  of  tlie  Surface 
Waters  of  the  North  Atlantic  Ocea7i,"  by  H.  N.  Dickson,  D.Sc,  F.li.S.E.  I'hil.  Trans., 
vol.  cxcvi. 

■■^  Symon's  Meteorological  Maya-.ine,  1909. 
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Antarctica,  is  a  marked  feature  in  the  Greenland  Sea.  The  accompany- 
ing diagram  (Fig.  1),  giving  the  mean  daily  temperature  and  pressure  for 
each  day  of  the  month  on  an  average  of  sixteen  years,  exhibits  this 
depression  of  temperature  very  clearly. 

As  will  l)e  seen,  there  is  a  marked  fall  of  temperature  accompanied 
l)y  high  pressure  from  the  9th  to  the  15th  ;  the  coldest  day  is  the  10th, 
with  a  mean  temperature  of  18°"2,  while  the  highest  barometric  pressure 
occurs  a  day  later.  Over  Europe  the  cold  period  occurs  from  the  10th 
to  the  13th,  being  first  experienced  according  to  the  researches  of  Assmann 
in  Scandinavia  on  the  10th,  and  spreading  in  a  southerly  and  then  in  a 
south-west  direction  to  Central  Europe  and  France.  In  the  month  of 
May  the  pre^■ailing  Avinds  in  the  Greenland  Sea  are  northerly,  and  this 
current  is  intensified  during  the  cold  period. 

The  following  table  gives  mean  values  of  wind  direction,  pressure,  and 
temperature  for  periods  of  five  days. 


Means  ix  Greenland  Sea — 16  Years. 
Latitude,  77°  30'  N.,  Longitude  5°  E. 
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age  Wind  Fre 
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Mean 
Temp. 
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Pressure. 

N. 

NE. 

E. 

SE. 

s. 

SW. 
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NW. 

Deg. 

Inches. 

1-5 

24 

21 

17 

16 

5 

3 

3 

11 

20-8 

29-97 

6-10 

38 

8 

o 

7 

4 

6 

7 

25 
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29-98 
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33 

15 

8 

8 

6 

3 

13 

14 
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30  02 
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34 

15 

/ 

6 

9 

10 

6 

13 
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29-99 
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33 

14 

4 

8 

3 

7 

9 

22 

25-4 

30-00 
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19 

17 

7 

6 

14 

11 

8 

18 

25-9 

29-99 

It  will  be  seen  that  pressure  shows  a  slight  maxinunii  during  the 
lowest  temperature.  Over  southern  and  middle  Europe,  however,  pressure 
gives  way  during  the  cold  period,  so  that  northerly  and  easterly  winds 
set  in  over  this  area  very  generally,  the  intensity  of  the  Polar  air  current 
l>eing  increased  by  an  area  of  high  pressure  over  the  northern  part  of 
Britain  and  Norway. 

Fog  during  the  month  under  consideration  is  comparatively  infrequent, 
the  general  average  l)eing  only  1 2  per  cent.,  but  fog  frequency  west  of  the 
meridian  of  Greenwich  is  high,  amounting  to  36  percent.,  while  dense  fog 
north  of  75'  N.  in  this  i-egion  amounts  to  22  per  cent,  of  all  fogs  recorded. 
This  is  obviously  due  to  the  ett'ect  of  the  deflected  portion  of  the  West 
Spitzbergen  branch  of  the  Gulf  Stream,  which  carries  water  of  a  high 
temperature  west  of  the  meridian  in  high  latitudes,  fogs  being  thus  pro- 
duced at  and  within  the  borders  of  the  ice. 

Stormy  weather  is  a  characteristic  feature  with  northerly  gales  blow- 
ing on  the  average  every  third  day,  and  as  those  winds  have  the  lowest 
temperature,  the  physiological  effects  of  the  cold  are  severely  felt.  Snow 
falls  on  the  average  on  scA'enteen  days  during  the  month. 

In  June  temperature    has  risen  with  comparative  uniformity,  being 
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greatest  (from  10  to  12°)  at  stations  north  of  the  Arctic  Circle,  including 
West  and  East  GJ-reenland,  Spitzbergen,  and  the  sea  to  the  west  between 
the  meridian  of  Greenwich  and  10°  E.  long.  Over  the  ocean  area  to  the 
west  of  the  meridian  in  high  latitudes  the  rise  of  temperature  is  only 
6°,  and  it  is  evident  that  the  influence  of  the  Spitzbergen  portion  of  the 
Grulf  Stream  has  become  weakened  as  compared  with  the  month  previous. 
This  is  corroborated  by  plotting  the  cases  of  al)normal  sea-surface  temper- 
atures, which  are  found  as  far  west  as  6°  W.  in  76^  N. ;  while  in  79''  X.  there 
are  few  cases  met  with  west  of  3°  E.  in  which  the  surface  sea  temperature 
is  from  33°  to  34'^.  In  this  the  midsummer  month  of  the  northern 
hemisphere  the  influences  which  determine  the  general  distribution  of 
temperature  throughout  the  summer  are  beginning  to  assert  themselves. 
Among  these  are  the  gi^eat  increase  in  fog  frequency  over  the  ocean  and 
especially  at  the  borders  of  the  ice,  and  the  strong  solar  radiation  on  the 
land  surfaces  of  Greenland  and  Spitzbergen.  This  is  clearly  shown  in  the 
bending  to  the  south  of  the  isotherms  of  34°  and  36",  especially  between 
the  meridians  of  5°  and  15°  W.  north  of  69°,  and  the  relatively  high 
temperatures  found  over  the  land.  Attention  may  also  be  drawn  to  the 
depression  of  the  air  temperature  to  the  east  of  Iceland  and  to  the  south 
of  Spitzbergen,  due  to  the  influence  of  the  Polar  current  and  ice.  Fog 
fre(|uency  has  greatly  increased,  amounting  to  37  per  cent,  over  the  whole 
area  north  of  70°  and  rising  to  59  per  cent,  between  latitudes  70°  and  75°, 
in  which  region  half  the  fogs  recorded  are  reported  "thick"  or  "dense." 
AA'inds  from  the  north,  north-west,  and  north-east  ha^•e  decreased  in 
favour  of  those  from  the  south,  south-west,  and  west,  and  have  also 
diminished  in  force.  Snow  is  still  comparatively  frequent,  occurring  on 
fourteen  daj^s. 

In  July  temperature  has  risen  most,  from  4°  to  6°  at  stations  on  Green- 
land and  Spitzbergen  Avith  the  exception  of  Angmagsalik,  where  the 
increase  is  only  2^°.  Over  the  Greenland  Sea  in  lat.  78°  N. 
between  5°  E.  and  5°  W.  the  rise  is  in  harmony  with  that  observed  at 
the  adjoining  land  stations,  but  in  the  south-western  part  of  the  area,  in 
lat.  72 1°,  long.  15°  AV.,  the  A-alues  are  practically  the  same  as  in  the 
previous  month.  The  dominating  influence  of  the  fog  zone  Avhich  is 
formed  at  the  borders  of  the  ice,  is  clearly  seen  in  the  course  of  the 
isotherms  which,  west  of  the  meridian,  bend  far  to  the  south  over  the 
Greenland  ice-fields.  The  comparatively  high  temperature  of  40°  Avhich 
is  found  along  the  coasts  of  Spitzbergen  and  East  Greenland  affords  a 
marked  contrast  to  the  temperature  of  34°  experienced  over  the  ice.  The 
thermal  gradient  is  very  steep  between  the  Greenland  ice  and  the  main- 
land of  Iceland.  Fog  frequency  has  increased  to  74  per  cent.,  dense  fogs 
forming  nearly  half  of  all  fogs  recorded.  Winds  from  northerly  directions 
have  still  diminished,  while  those  from  south  and  south-west  have  increased, 
and  it  is  this  increase  in  winds  from  lower  latitudes  which  produces  the 
dense  fogs  found  on  the  borders  of  the  ice.  Snow  is  infrequent,  rain 
taking  its  place.  Gales  show  a  slight  diminution  as  compared  with  the 
previous  month. 

In  August  data  are  almost  wholly  wanting  over  the  Greenland  Sea,  so 
that  isotherms  on  a  basis  of  observation  cannot  be  drawn.     Temperature, 
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howeA'er,  has  fallen  generally,  except  at  Cxrimsey  in  the  north  of  Iceland. 
Elsewhere  at  insular  stations  the  fall  is  slight,  amounting  to  but  1",  but 
at  coastal  stations  on  East  Greenland  {Sabine  and  Denmark  Islands) 
the  continental  influence  is  most  pronounced,  temperature  falling  6°.  The 
frequency  of  fog  and  low  temperature  are  still  the  outstanding  climatic 
features  over  the  Greenland  Sea  in  southern  latitudes  west  of  the 
Greenwich  meridian. 


Ice  Distribution  and  Melting. 

The  maps  showing  the  distribution  of  the  ice  for  the  months  April 
to  August,  and  the  tables  on  which  they  are  l)ased  (Appendix  A),  render 
a  detailed  summary  unnecessary,  but  a  few  ol  tservations  dealing 
especially  with  the  zones  of  greatest  and  least  activity  in  ice-melting 
over  the  Greenland  Sea  area  may  be  of  interest.  I  have  prepared  the 
following  table  showing  the  amount  of  retreat  in  the  width  of  the  ice 
stream  from  month  to  month,  as  bearing  on  the  above  questions.  The 
values  given  show  the  difference  1)etween  the  ol)served  ice  positions  in 
May  to  August  as  compared  with  the  pre^'ious  month.  A  +  sigii 
indicates  that  the  width  of  the  ice  stream  has  increasefl  as  compared 
with  the  month  preceding. 

Retreat  of  the  Ice  ix  Miles. 
Latitude  60°  to  80°. 
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1 

63 
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9 

9 
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25 
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10 
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68 

25 
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69 
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28 

82 

53 
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34 

20 

84 
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26 

48 
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32 
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35 
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27 

12 

61 

46 
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26 
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59 

77 
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+  1 
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59 

3 
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56 

79 

41 
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+  5 

31 

80 

... 

5 

+  9 

The  difterence  between  the  position  of  the  ice  in  two  summer 
months  or  other  fixed  period  by  no  means  gives  a  measure  of  the  quantity 
removed  by  ice-melting,  because  the  whole  body  of  ice  is  moving  south- 
south-west  at  a  mean  ■selocity  of  ten  miles  per  day,  so  that  the  supply  is 
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constantly  being  renewed.     To  obtain  an  exact  basi.s  for  computation 
we  should  require  to  know  much  more  than  we  do  about  the  velocity  of 


Fig.  2.— The  currents  in  the  North  Sea  ami  Northern  Sea  (Iroiii  llellaiid-Haiiseu  and 
Nanseu's  observations).  The  thick  arrows  along  the  West  Coast  of  Norway  show  the 
Gulf  Stream.  Off  Greenland  and  East  Iceland  the  Polar  Stream  can  be  seen  going 
South. 

the  Greenland  drift  in   different  parts   of  its  area.     The  values  given 
above  are  simply  a  'measure  of  the  area  which  has  been  cleared  of  ice 
from  month  to  month,  based  on  data  for  the  twelve  years  1896-1907. 
The    zone    of    maxinuim    ice-melting,    as  is  well   known,  is   in   the 


GREENLAND    SEA  :    ITS    SUMMER    CLIMATE   AND    ICE   DISTRIBUTION.      289 

vicinity  of  Denmark  Strait  between  the  north  of  Iceland  and  Greenland. 
A  secondary  area  of  activity  is  shown  north  of  Jan  Mayen,  and  in  the 
seas  to  the  east  of  Spitzbergen  is  another  region  chai'actei'ised  by  great 
ice-melting  in  summer.  On  the  other  hand,  south  of  66^  South,  and 
in  general  in  high  latitudes  as  well  as  on  the  western  coast  of 
Spitzbergen  and  due  south  of  that  island,  there  is  little  change  in  the 
position  of  the  ice  throughout  the  five  months  under  review. 

The  accompanying  map  ^  showing  the  circulation  of  the  surface 
waters  of  the  Arctic  seas  is  invaluable  in  giving  the  key  to  many 
interesting  problems  pertaining  to  the  ice  distribution  and  the  meteor- 
ology  of  this   region.      Tn   the  following  ln'ief  synopsis  of  the  principal 


Fig.  3. — Scattered  ice  iu  the  Greenland  Sea. 

changes  in  the  ice  distribution  from  month  to  month  I  have  excluded 
the  region  south  of  latitude  66°  as  well  as  the  neighbourhood  of  Spitz- 
bergen, as  the  changes  in  these  regions  are  small.  The  values  computed 
showing  the  mean  decrease  in  the  width  of  the  ice  belt  for  the  Greenland 
Sea  region,  refer  to  the  area  between  66"  and  79°  N. 

As  compared  with  April  the  ice  belt  in  Matj  has  receded  on  the 
average  32  miles  in  the  area  under  discussion.  Ice-melting  is  at  a 
maximum  between  latitudes  77°  and  79°,  where  the  borders  of  the  ice  are 


1  For  the  loan  of  the  block  of  this  map  I  am  indebted  to  Dr.  Hjort,  Director  of 
Fisheries,  Bergen.  It  appears  in  an  article  by  him,  which  was  published  in  translation  bj'  the 
Scottish  Oceanographical  Laboratory,  Edinburgh,  as  "Some  Results  of  the  International 
Ocean  Research." 
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47  miles  to  the  west  as  compared  with  the  previous  month.  In  71°  N. 
there  is  little  change  from  April.  East  of  Spitzbergen  the  change  is 
confined  to  the  retreat  of  the  ice  belt  one  degree  of  latitude  to  the  north 
between  the  meridians  of  17°  and  40°  E. 

In  June  there  is  comparatively  little  shrinkage  in  the  area  covered 
by  the  Greenland  drift.  The  most  marked  feature  is  the  increase  of 
ice-melting  in  from  G7°  to  69°  N.,  where  the  ice  belt  has  diminished  in 
Avidth  by  38  miles  against  an  average  of  26  miles  for  the  whole  area. 
A  zone  of  secondary  activity  in  the  ice-melting  process  is  situated  in  73° 
N.,  but  in  higher  latitudes  there  is  little  change.  In  the  Barents  Sea 
in  this  month  there  is  no  change  in  the  position  of  the  ice  as  far  as 
the  35th  meridian  of  East  longitude,  the  ice  lying  in  75°  N.  In  the 
seas  around  Nova  Zembla  much  ice-melting  has  taken  place  although 
the  islands  are  still  ice-l:)Ound.  An  interesting  feature  is  the  wedge  of 
open  water  which  runs  a  little  outside  the  west  coast  of  the  island  as 
far  as  76°  N. 

In  July  the  most  noticeable  feature  in  the  Grreenland  Sea  area  is  the 
large  quantity  of  ice  removed  between  latitudes  71°  and  75°,  where  the 
ice  stream  has  receded  74  miles  as  compared  with  a  general  average  of 
40  miles.  Xorth  of  75°  and  south  of  69°  melting  is  proceeding  slowly, 
but  the  apparent  decrease  in  lower  latitudes  is  probably  due  to  the 
increased  velocity  in  the  Greenland  current  and  the  larger  quantity 
of  ice  carried  down  from  the  north. 

In  the  neighbourhood  of  Nova  Zembla  much  ice  has  been  removed 
especially  east  of  40°  East,  and  the  sea  is  now  clear  of  ice  as  far  north  as 
78°  N.  on  the  meridian  of  50°  E. 

In  August  the  zone  of  maximum  ice-melting  is  in  Denmark  Straits 
and  to  the  north,  there  being  a  mean  diminution  of  82  miles  in  the  width 
of  the  ice  stream  between  66°  and  68°  N.,  the  general  average  for  the 
month  }>eing  53  miles.  Between  latitudes  70"  and  75°  ice-melting  is  not 
proceeding  rapidly,  but  in  77°  N.  there  is  a  secondary  force  of  activity 
which  is  not  apparent  in  higher  latitudes.  In  the  Barents  Sea  region 
the  maximum  amount  of  melting  is  recorded  to  the  east  of  30°  East, 
where  a  general  retreat  of  the  ice  up  to  the  north  of  Nova  Zembla  has 
taken  place. 
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APPENDIX. 

TABLE  I. 
Meax  Temperature  is  Greexlasd  Sea  for  Areas  comprising  2°  30'  in  Latitude 


and  5 

'  in  Longitude,  deduced  from  more  than  20  days'  observations. 

Position. 

Montli 

Days. 

Mean  Temp. 

Latitude. 

Longitude. 

April 

75         to  77   30 

5  to  10  E. 

26 

20-7 

75         „   77  30 

10  , 

,  15  E. 

22 

17-9 

n 

77  30  „  80 

5  , 

,  10  E. 

21 

20-7 

May 

75         „  77  30 

0  , 

,     5E. 

21 

24-1 

75         „  77  30 

5  , 

,  10  E. 

52 

21-6 

5) 

77  30  „  80 

0  , 

,     5  W. 

34 

231 

» 

77  30  .,  80 

^  , 

,     5  E. 

139 

20-7 

?) 

77  30  „  80 

5  , 

,  10  E. 

95 

21-5 

June 

77  30  „  80 

0  , 

,     5  W. 

49 

29-6 

77  30  „  80 

0  , 

,     5E. 

130 

31-3 

>? 

77  30  „  80 

5  , 

,  10  E. 

173 

31-2 

July 

70         „  72  30 

15  , 

,  20  W. 

31 

34-6 

j> 

72  30  „  75 

15  , 

,  SOW. 

61 

36  0 

?) 

75         „  77  30 

0  , 

,     5  E. 

22 

36-5 

77  30  „  80 

0  . 

,     5  W. 

21 

34-3 

)) 

77  30  „  80 

0  , 

,     5  E. 

54 

36-0 

August 

70         „  72  30              +  20  W. 

22 

40-2 

TABLE  IL 
Mean  Temperature  in  Green'land  Sea  for  Specific  Areas. 
West  of  Greenuirh,  75^  77'  N.  West  of  Greenwich,  77^  79'  N. 


Month. 

Days. 

Lat. 

Long. 

Temp. 

Days. 

Lat. 

Long. 

Temp. 

May 
June 
July 

25 

20 
42 

75  45 

76  04 

76    02 

6  13 
5    21 

7  42 

29-2 
32  0 
34-9 

39 

51 
12 

78     10 
78    14 

77    48 

0  / 

2     11 

1  54 
12    76 

23-9 
29-9 
34-4 

Means  tx  Greenland  Sea — May. 


Latitudes. 

Longitudes. 

Days. 

Mean  Lat. 

Mean  Long. 

Mean  Temp. 

75  to  79 

West  of  Greenwich 

64 

77 

13 

3    43  W. 

26  0 

77    „   78 

»»             )> 

37 

77 

36 

2    30  W. 

22  "9 

77    ,,   79 

0" 

to    2°  30'  E. 

54 

78 

17 

1    25  E. 

23  1 

77    „   79 

2°  30' 

,,     5^  (W  E.          ,, 

54 

78 

11 

3    .-jOE. 

•20-2 

77    „   79 

5° 

„   lO^OTt'E. 

103 

77 

57 

7    27  E. 

20-1 

78    „    79 

0° 

,,    2°30'E. 

35 

78 

40 

1    40  E. 

23-7 

78    „   79 

23° 

„    5°00'E. 

36 

78 

29 

3    54  E. 

17-8 

78    „   79 

0° 

,,    5MtO' E. 

71 

78 

34 

2    44  E. 

20-7 

AboA-e  79 

,, 

72 

79 

26 

3    25  K. 

21-7 
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Mean  in  Grkenland  Sea. 


Latitudes. 

Longitudes. 

Moutli. 

Days. 

Mean  Lat. 

Mean  Long. 

Mean  Temp. 

70  to  75 

0°  to  2V  W. 

June 

57 

72    44 

13     06 

35-3 

,, 

July 

119 

72    46 

16    09 

35-5 

,, 

August 

34 

72    00 

18     45 

34-5 

1, 

0'  to  10   W. 

June 

23 

72     18 

7    48 

36-9 

" 

10    ,,  21    W. 

" 

34 

73     13 

15    49 

34-2 

Akekblom's  Observations  (Nathorst  Expedition,  1899). 


Period. 

Days. 

Mean  Lat. 

Mean  Long. 

Mean  Temp. 

June      30  to  July       29 
July       30  ,,  August    7 
August  10  ,,  August  29 

30 

8 

20 

73    4.1 

70    47 
73    (H» 

19     24  W. 
22    32  W. 
2.3    03  W. 

34-6 

48 '2 
43-2 

DCIKE 

OF  Orleans'  Expedition,  1905. 

Period. 

Days. 

Mean  Lat. 

Mean  Long. 

Mean  Temp. 

Julj'  22  to  August  9 

19 

76    31 

16    17  W. 

35-5 

TABLE  III. 

Mean  Summer  Temperature  (June,  July,  and  August). 


1  Mean  of  57  days'  observations  in  the  month  of  June,  119  in  July,  and  34  in  August. 

2  For  region  77°  30'  N.  to  80°  N.,  5°  W.  to  10°  E.  means  for  August  interpolated. 

'■  Mean  of  various  stations  received  by  letter  from  Dr.  Hann.  The  data  refer  to  8  .Junes 
and  4  Julys  and  Augusts.     The  fog  data  refer  to  Torsden. 

<  Mean  of  various  stations  given  in  Dr.  Hann's  paper  on  the  Meteorology  of  Franz  Joseph 
Land  (see  Meteornlogische  ZcUschrift,  December  1904,  p.  549),  with  additional  data  at  Cape 
Flora  for  1904  and  1905,  given  in  the  Scientific  Reports  of  the  Zeigler  Polar  Expedition. 
Tlie  data  refer  to  8  Junes  and  Julys  and  7  Augusts.  The  fog  data  refer  only  to  the  summers 
of  1904-5  at  Cape  Flora,  79° -8  N.,  49°-7  E. 
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APPENDIX  A. 

DISTRIBUTION    OF    ICE    IN    THE    POLAR    SEAS. 

In  the  dr;nving  of  the  isotherms  it  became  evident  that  very  great  assistance 
would  be  rendered  by  an  accurate  delineation  of  the  borders  of  the  ice.  Most  of 
the  temperature  data  being  derived  from  whalers,  the  observations  were  massed 
in  the  vicinity  of  the  north  and  south  whaling  grounds,  leaving  the  intermediate 
area  but  poorly  represented.  In  order  to  present  a  homogeneous  picture  of  the 
ice  conditions  the  twelve  years,  1896-1907,  were  selected,  as  during  these  years 
the  sheets  issued  by  the  Danish  Meteorological  Office  have  been  constructed  from 


Fig.  4.— Heavy  ice,  Greenlaiul  Sea. 

a  very  large  mass  of  material,  supplied  from  whalers,  sealers,  and  various  exploring 
ships  in  response  to  the  requests  for  information  issued  by  the  above  Institute. 

In  the  tabulation  of  the  data  the  mean  position  of  the  borders  of  the  ice  was 
ascertained  for  the  various  areas.  With  regard  to  the  Greenland  Sea  the  longi- 
tude of  the  ice  border  was  measured  at  each  degree  of  latitude  to  the  nearest 
whole  degree,  from  the  region  of  Cape  Farewell  to  the  latitude  of  80°  N.  in  the 
vicinity  of  Spitzbergen.  Similarly  the  position  of  the  ice  in  other  areas  was 
measured,  extending  as  far  as  the  neighbourhood  of  Nova  Zembla.  For  some 
reidons,  as  in  the  vicinity  of  Cape  Farewell,  Denmark  Strait,  and  the  Barents 
Sea,  a  process  of  double  entry  was  employed,  the  position  being  measured  both  in 
latitude  and  longitude. 

A  table  is  given  for  the  Greenland  Sea  area,  utilising  the  data  given  in  Ryder's 
and  Cora's  paper,  of  the  position  of  the  ice  from  1877  to  1892.  Scoresby's  early 
observations  from  1810  to  1818  and  1822  were  also  incorporated.  This  involved 
the  plotting  of  Scoresby's  observations  for  the  above  ten  years,  and  drawing  a 
mean  line  through  the  jwsitions  which,  however,  refer  only  to  a  restricted  area  in 


GREENLAND    SEA  :    ITS    SUMMER   CLIMATE    AND    ICE    DISTRIBUTION.      295 

general  north  of  72°,  and  well  east  of  the  meridian  of  Greenwich.  This  piece  of 
work  involved  the  charting  of  data  for  about  900  days,  while  the  number  of 
measurements  incorporated  in  the  tables  number  over  4500,  of  which  3500  refer 
to  the  period  of  twelve  years  for  which  the  results  are  cartographically  represented 
in  full  detail. 

It  has  not  been  found  possible  to  give  mean  values  for  the  position  of  that 
portion  of  the  Greenland  ice  drift  which  occasionally  blocks  the  east  coast  of 
Iceland.  The  following  appear  to  be  the  recorded  instances  in  summer  during  the 
last  thirty  years  shown  in  the  published  maps  of  Ryder,  Cora,  and  the  Danish 
Institute : — 

Ice  on  East  Coast  of  Iceland. 

1878.  In  March  to  Pajjey,  in  May  south  of  Langanes. 

1881.  In  April  to  Vestmann  Islands,  in  May  to  Bernfjord. 

1882.  In  April  to  Bernfjord,  in  May  to  about  17°  W.  in  64°  N. 

1887.  From  May  to  September  to  south  of  Papey. 

1888.  In  May  to  south  of  Papey,  in  June  to  Vestmann  Islands. 

1891.  In  April  to  Seydisfjord,  in  May  to  Papey. 

1892.  In  April  and  May  to  south  of  Papey. 

1902.  In  March  to  south  of  Papey,  in  April  to  Vestmann  Islands. 

The  effect  of  this  stream  of  cold  water,  which  normally  takes  the  place  of  ice,  is 
to  lower  the  temperature  of  the  east  coast  of  Iceland,  Bernfjord,  and  especially  the 


Fig.  5. — Sea-waslied  ice-block  showing  weatheriug. 

neighbouring   island  station  of  Papey,  having  an  abnormally    low    temperatuie 
accompanied  with  nuich  fog. 

It  is  worthy  of  note  that  the  borders  of  the  ice  during  the  twelve  years,  1896- 
1907,  lay  some  distance  to  the  Avest  as  compared  witli  the  means  deduced  from  the 
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long  but  not  strictly  homogeneous  records.  It  is  therefore  probable  that  during 
the  twelve  years  under  review  less  ice  than  the  normal  covered  the  Greenland  Sea 
area  up  to  latitude  78'.  Further  north  there  is  not  much  difiference  between  the 
long  and  the  short  average. 


Mean  Position  of  Ice,  1896-1907. 

Greenland  Sea. 

Longitude  of  the  Ice  Border. 


Lat. 

April. 

May. 

June. 

July. 

August. 

60 

41  39 AV. 

41  52  W. 

41  28  W. 

42  22  W. 

42  37  W. 

61 

40  59 

41  07 

41  04 

41  39 

41  48 

62 

40  31 

40  28 

40  24 

40  55 

40  57 

63 

39  50 

39  45 

39  50 

40  10 

40  31 

64 

38  30 

38  40 

38  35 

39  55 

39  27 

6o 

36  30 

36  10 

36  50 

37  50 

37  30 

66 

25  50 

27  20 

28  00 

29  50 

31  38 

67 

19  40 

20  40 

22  25 

22  50 

28  00 

68 

15  55 

17  00 

19  50 

21  m 

23  33 

69 

12  55 

14  25 

16  15 

18  50 

20  30 

70 

10  20 

11  55 

13  50 

16  10 

18  18 

71 

7  55 

8  15 

9  40 

13  50 

16  33 

72 

3  45 

5  35 

6  40 

11  10 

13  33 

73 

1  25 

2  55 

5  40 

9  40 

11  00 

74 

0  10 

1  50 

3  45 

8  05 

10  12 

75 

0  35 

2  10 

2  55 

6  50 

9  48 

76 

0  35  E. 

1  10 

3  11 

4  20 

8  24 

77 

2  30 

0  30 

0  38 

0  35 

6  12 

78 

5  50 

1  05  E. 

1  22  E. 

0  40E. 

3  48 

79 

8  00 

4  44 

4  00 

3 '35 

0  54  E. 

80 

10  m 

6  2o 

8  07 

8  35 

7  42  E. 

Cape  Farewell  Ice,  40°  to  52°  West. 
Latitude  of  the  Ice  Border. 


Long. 

April. 

May. 

June. 

July. 

August. 

40 

62  27 

62  26 

62  21 

63  18 

63  35 

41 

60  55 

61  05 

60  37 

61  48 

62  Of) 

42 

59  52 

59  52 

59  40 

60  27 

60  4<J 

43 

59  06 

59  06 

59  03 

59  29 

59  38 

44 

58  52 

58  52 

58  52 

59  09 

59  06 

45 

58  57 

58  59 

59  04 

59  03 

59  18 

46 

59  14 

59  16 

59  23 

59  25 

59  49 

47 

59  15 

59  27 

59  40 

59  47 

60  10 

48 

59  20 

59  44 

59  51 

t)0  (X) 

60  07 

49 

59  44 

59  50 

60  06 

60  12 

60  19 

50 

60  12 

60  11 

60  36 

60  53 

61  01 

51 

60  34 

60  45 

60  41 

61  28 

61  52 

52 



60  53 

60  59 

62  14 

62  47 
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Denmark  Strait. 
Latitude  of  the  Ice  Border. 


Long. 

April. 

May. 

June. 

July. 

August. 

36  W. 

64  59 

65  01 

65  10 

65  23 

65  35 

34 

65  22 

65  20 

65  38 

65  50 

66  13 

32 

65  45 

65  32 

65  48 

66  15 

66  40 

30 

65  49 

65  45 

65  57 

66  23 

67  00 

28 

65  59 

65  58 

66  08 

66  30 

(67  04) 

26 

66  10 

66  14 

66  33 

66  38 

(67  20) 

24 

66  38 

66  54 

67  18 

67  11 

(67  54) 

Barents  Sea  Ice. 
Latitude  of  the  Ice  Border. 


West  Spitzbergen  Ice. 
East  Longitude  of  the  Ice  Border. 


West  Greenland  Ice. 
West  Longitude  of  the  Ice  Border. 


Long. 

April. 

May. 

June. 

July. 

August. 

15  E. 

76  02 

76  01 

75  42 

76  09 

75  45 

20 

74  26 

75  07 

75  03 

76  20 

76  11 

25 

74  10 

75  09 

75  05 

76  32 

76  57 

30 

74  14 

75  08 

75  16 

76  19 

77  12 

35 

73  25 

74  40 

75  02 

76  18 

77  28 

40 

72  37 

73  59 

74  26 

75  55 

77  38 

45 

72  00 

73  07 

74  14 

76  15 

77  44 

50 

72  14 

74  08 

76  41 

78  00 

55 

77  06 

78  28 

60 

77  11 

77  58 

65 

77  38 

70 

77  23 

Lat. 

April. 

May. 

June. 

July. 

August. 

o 

0     , 

0     f 

0           , 

o    , 

o    , 

74 

18  00 

75 

16  43 

17  34 

16  35 

18  30 

14  30 

76 

14  .34 

15  08 

14  38 

15  40 

14  30 

77 

13  09 

13  04 

11  45 

11  20 

13  14 

78 

11  12 

11  05 

11  15 

(12  OO) 

(11  00) 

Lat. 

April. 

May. 

June. 

July. 

August. 

60 

o    , 

49  00 

49  18 

48  36 

47  43 

47  00 

61 

50  18 

51  .55 

51  46 

50  09 

(49  58) 

62 

51  40 

.52  36 

53  00 

52  34 

(51  04) 

63 

53  42 

55  26 

(53  24) 

(52  25) 

64 



(54  00) 

(55  45) 

(54  30) 

65 





(55  00) 
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Nova  Zembla  Ice. 
East  Longitiifh'  of  the  Ice  Border. 


Lat. 

April. 

May. 

June. 

69 

42  26 

43  15 

46  00 

70 

44  18  • 

49  58 

50  52 

71 

43  48 

46  24 

49  43 

7-2 

43  32 

46  42 

j   50  12 

73 

43  34 

46  12 

51  06 

74 

37  40 

43  50 

52  15 

75 

50  45 

1   (54  00) 

76 

59  30 

Greenland  Sea,  Years  1810-1818,  1822,  1877-1892,  1895-1907. 
Longitude  of  the  Ice  Border. 


^p^g. —Localities  which  are  normally  covered  with  ice  are  blank.  Figures  within 
brackets  are  approximate. 

CURRENTS  IN  THE  GREENLAND  SEA. 

We  derive  much  valuable  information  regarding  the  currents  of  the  Greenland 
Sea  from  the  experience  of  ships  beset  in  the  ice. 

In  1777,  several  vessels  belonging  to  the  Dutch  whaling  fleet  were  beset  at 
the  usual  northern  fishing  grounds  about  the  22nd  June,  in  lat.  78"  to  80"  N., 
long.  5°  to  6"  E  ,  :md  had  drifted  by  the  end  of  October  to  about  40°  W.  in  lat.  62°, 
havino-  been  carried  at  least  1300  miles  on  a  course  S.  43°  W.  (true)  in  about  108 
days,  giving  an  average  drift  of  12  miles  a  day.     Scoresby'  give.s,  in  addition. 


1  An  Account  of  the  A7-ctic  Regions,  vol.  i.  pp.  213-217. 
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several  other  instances  in  which  the  mean  drift  works  out  at  14,  13,  and  8|  miles 
per  day  respectively. 

Several  instances  are  also  quoted  in  the  annual  ice  reports  of  the  Danish 
Meteorological  Institute,  of  which  the  following  may  be  cited.  On  27th  March 
1896  the  Staerkodder  was  beset  in  lat.  73°  30'  N.,  9°  W.  long.,  and  drifted  until  April 
10  SSW.  to  71°  20',  6°  20'  W.,  a  distance  of  140  miles,  equal  to  10  miles  a  day. 
From  end  of  March  1899  to  the  middle  of  April  frozen-in  sealing  vessels  drifted 
SSW.  from  about  lat.  70°  N.  13°  W.  to  about  lat.  68°.  This  gives  a  mean  drift 
of  12  miles  per  day,  and  during  the  time  the  wind  was  light  to  moderate  from  the 
NE.  and  N.  In  May  1899  the  Anna  of  Tromsoe  was  beset  on  24th  May,  in  lat. 
73°  06'  N.,  long.  16°  W.,  and  for  a  week  drifted  towards  ESE.  19  miles  per  day, 


Fig.  6. — Insulated  ice-block  iu  the  Greenland  Sea.     "Ice-blink"  in  background. 

thereafter  7  to  8  miles  per  day  towards  SSW.  till  June  4,  and  finally,  with  about 
15  miles  per  day  to  SE.  till  8th  of  June,  when  she  got  clear  in  lat.  71°  20'  N.  and 
long.  8°  W.  On  27th  May  1907  the  Scotia  got  beset  amidst  heavy  floes  in  lat. 
78°  50'  N.,  long.  1°  OS'  E.,  and  drifted  S.  34°  W.  until  June  4,  when  she  worked  out 
of  the  ice  in  lat.  77°  N.,  5°  02'  W.,  giving  an  average  drift  of  17  miles  per  day. 
During  most  of  this  time  the  wind  blew  strongly  from  the  north,  which  probably 
accelerated  the  drift. 

Taking  a  general  average  of  the  above  instances,  we  are  safe  in  assuming  a 
daily  drift  of  the  ice  equal  to  ten  miles  in  a  SSW.  direction  for  the  spring  and 
summer  months.  Ships  beset  in  lat.  76°  to  80°  N.  in  the  vicinity  of  Siiitzbergen 
show  that  the  currents  in  this  region  set  to  the  north,^  but  it  is  unnecessary  to  give 

1  See  Scoresby,  An  Account  of  the  Arctic  Regions,  vol.  i.  Appendix  No.  I.,  pp.  10-1. o, 
18-25,  34-35. 
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particulars  which  have  been  more  fully  -worked  out  for  the  whole  area  of  the 
Greenland,  Spitzbergen,  and  North  Seas  by  Nansen  and  Helland-Hansen. 

APPENDIX  B. 

FOG  FREQUENCY. 
As  in  the  case  of  the  temperature  observations,  the  frequency  of  fog  was 
entered  for  squares  comprising  2^  degrees  of  latitude  and  5  degrees  of  longitude. 
As,  however,  the  values,  excejit  for  a  few  of  the  above  areas,  are  based  on  a  small 
number  of  observations,  it  seemed  appropriate  to  adopt  a  more  general  discussion 
of  the  data. 

The  frequency  of  fog  in  the  Greenland  Sea  north  of  70°  N.  is  shown  in  the 
following  table  :  — 

Percentage  Frequency  of  Fog. 


Month. 

West  of  Meridian. 

East  of  Meridian. 

General  Mean. 

May 
June 
July 
Mean    . 

% 
36 
44 
88 
62 

Days  Obsns. 

53 
92 

118 

X        :    Days  Obsns. 

9      !         317 
35      !         341 
61                137 
29 

% 
12 
37 
74 
37 

Days  Obsns. 

370 
433 
255 

Total 

263 

795 

1058 

It  will  be  seen  that  the  frequency  of  fog  increases  west  of  the  meridian  of 
Greenwich  ;  the  marked  rise  in  fog  frequency  that  occurs  in  the  months  of  June 
and  especially  July  should  also  be  noted.  The  following  table,  giving  the  jier- 
centage  of  dense  fogs,  of  all  fogs  recorded,  further  shows  how  the  fogs  increase  in 
density  at  and  within  the  borders  of  the  ice  drift  : — 

Percentage  Frequency  of  Dense  Fogs,  of  all  Fogs  Recorded. 


West  of 

East  of 

Whole 

Meridian. 

Meridian. 

Area. 

May    . 

26 

8 

15 

June  . 

29 

13 

17 

July    . 

65 

29 

47 

Mean 

50 

18 

29 

Subdividing  the  above  area,  which  extends  from  70°  to  80°  N.,  into  two  groups 
of  5°,  we  obtain  the  following  : — 


Fog  Frequency, 
per  Cent. 


Dense  Fog,  per  Cent,  of 
ALL  Fogs  Recorded. 


Lat.  70°-75°.  Lat.  75°-80°,  Lat.  70°-75°.    Lat.  75'-80°. 


w. 

E. 

w. 

E. 

w. 

E. 

w. 

1 
E. 

May  .                  ... 

Juno 

July 

17 
59 
71 

0 

0 

89 

38 
26 
96 

8 
36 
62 

0 

8 

.33 

0 
0 

28 

22 
52 
65 

7 
11 
26 
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For  the  whole  period  of  observations  inchiding  April  and  August,  we  get  the 
following  results,  arranging  the  data  according  to  each  2h  degrees  of  latitude  : — 

Fog  Frequency,  per  Cent. 


Foa.                                       Dense  Fog. 

Lat. 

West. 

East. 

West. 

East. 

70°-72°  30' 
72°  30'-75° 
75°-77°  30' 
77°  30'-80° 
Mean 

73 

72 
67 
27 
62 

50 
48 
17 
31 
29 

27 
36 
43 
41 
36 

14 

8 

15 

15 

The  months  of  densest  and  most  frequent  fog  are  July  and  August.  Our  data 
for  the  latter  month  are  far  from  complete,  as  whaling  is  then  at  an  end  in  the 
Greenland  Sea.  The  values  show  a  mean  frequency  of  fog  amounting  to  81  per  cent, 
west  of  the  meridian  of  Greenwich  and  of  61  per  cent,  east  of  the  meridian. 

As  showing  the  striking  difference  between  a  land  and  an  ocean  station,  the 
following  particulars  for  Jan  Mayen  and  Torsden  in  Spitzbergen  for  the  year 
1882-83  may  be  of  interest,  the  data  being  deduced  from  hourly  observations. 

Fog  Frequency,  per  Cent. 


Jan  Mayen 
Torsden 

Lat. 

Long. 

Spring. 

Summer. 

Autumn. 

Winter. 

Year. 

70°  59 

78°  28' 

8°  28'  W. 
15°  43'  E. 

15 
4 

38 
8 

23 
3 

9 
3 

22 
5 

The  contrast  between  the  two  stations  in  the  occurrence  of  dense  fog  is  equally 
great. 

Dense  Fogs,  per  Cent,  of  all  Fogs  Recorded. 


Jan  Mayen     . 
Torsden 

Spring. 

Summer. 

Autumn.           Winter. 

Year. 

12 
0 

18 
13 

00  O 

12 
6 

Thus  fog  is  more  than  four  times  more  frequent  at  the  island  of  Jan  Mayen  than 
at  Torsden.  Summer  is  the  foggiest  season,  and  at  this  time  dense  fog  is  relatively 
frequent  at  Torsden. 


APPENDIX  C. 

NORMAL    CLIMATOLOGICAL   DATA   FOR    THE    GREENLAND    SEA. 

The  folloM'ing  table  summarises  the  means  of  temperature,  percentage  frequency 
of  wind,  and  non-instrumental  phenomena  for  the  Greenland  Sea  area,  the  data 
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being  based  on  observations  taken  in  9  Aprils,  15  Mays,  16  Junes,  and  11  Julys. 
As  regards  April  and  July,  the  means,  which  are  incomplete  for  some  years,  are 
the  means  of  the  daily  values,  but  for  May  and  June  the  means  are  the  arithmetical 
average  of  the  mean  monthly  values.  The  non-instrumental  phenomena  for  April 
and  July  have  had  corrections  applied  to  them  in  order  to  make  the  data  refer  to 
a  whole  month,  as  the  former  month  gives  an  average  of  only  16  days'  observations 
over  the  nine  years  comprised  in  the  records,  while  July  gives  a  mean  of  24  days' 
observations  for  the  eleven  years  covered  by  the  observations.  It  is  impossible  to 
give  mean  values  of  pressure,  as  no  particulars  are  forthcoming  as  to  whether  the 
observations  of  Scoresby  had  the  requisite  corrections  applied.  Most  of  the  data 
given  in  the  table  have  been  summarised  in  the  body  of  the  paper.  The  mean 
temperature  variability  has  been  obtained  in  the  usual  way  by  taking  the  day  to 
day  differences  in  the  average  temperature  of  successive  days.  The  small 
variability  of  June  and  July  testifies  to  the  conserving  influence  exerted  by  the 
fog  on  the  air  temperature. 


Climatological  Data  for  thk  Greenland  8ka  north  of  70°  N. 

The  data  for  April  combine  the  years  1807,  1810,  1811,  1813,  181.%  1816,  1817, 

1906,  and  1907. 
„       „      „    May,        „  „       „       1807-1818,  1822,  1906,  and  1907. 

„       „       „    June,        „  „       „       1807-1818,  1822,  1905-1907. 

„       „      „    July,        „  „       „       1811-1815,  1817,  1818,  1822,  1905-1907. 


Month.' No.  of 
1  Years. 


No.  of 
Days. 


April 
May 
June 
Julv 


15 
16 
11 


142 
465 
454 
261 


Mean  Lat.  Mean  Long. 


75  33 
77  30 
77  48 
75  43 


7  35E. 
5  00E. 
3  22E. 
156  W. 


Mean  iMeanTenip. 
I  Temp.  I  Variability. 


20-7 
22-5 
31-8 
35-91 


3-4 
3-1 
1-9 
1-8 


Wind— Percentage  Frequency. 


N. 

NE. 

£. 

SB. 

s. 

8W. 

W. 

27 

18 

13 

6 

4 

8 

9 

25 

15 

8 

7 

7 

6 

8 

15 

10 

6 

9 

16 

14 

10 

13 

8 

6 

6 

23 

18 

8 

Calm. 


13  2 

19  5 

12  I    8 

9  9 


Days  of  Phenomena. 

Mean  Number  of  Days  of 

Gales. 

Rain. 

1 
1 
3 

7 

Snow. 

19 

17 

14 

5 

Sleet. 

0 
0 

1 
1 

Fog. 

Dense 
Fog. 

0 
0 
2 

8 

Total 
Fog. 

"  Bar- 
ber." 

Haze. 

April    . 
May     . 
June     . 
July     . 

16 
11 

7 
7 

1 

3 

10 

16 

1 

3 

12 

24 

2 
2 

0 
0 

1 
1       1 
1 
2 
2 

1  Including  Akerblom's  temperature  observations  taken  in  1898  and  Captain  Robertson's 
taken  iu  1908,  we  obtain  a  mean  temperature  of  35° '8  in  a  mean  position  of  75°  18'  N. 
long.  5°  32'  W. ,  from  323  days'  observations. 
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APPENDIX  D. 

MEAN  TEMPERATURE  OF  EACH  DAY  IN  THE  GREENLAND  SEA 

FROM  1st  may  to  1  5TH  JULY. 

Until  the  middle  of  June  the  vessels  engaged  in  the  whale  fishery  are  at  work 
in  the  northern  lishing  grounds,  so  that  for  this  period  the  values  given  in  the 
following  table  refer  to  the  same  term  of  years  and  are  thus  strictly  comparable. 
For  the  period  1st  May  to  15th  June  the  years  employed  were  1807-1817,  1822, 
1906-1908,  or  16  years.  In  some  years  the  whalers  do  not  leave  the  northern 
"  fishing  "  grounds  till  a  later  period,  so  that  I  have  been  able  to  extend  the  table 
so  as  to  include  the  15th  July.  The  means  from  June  16th  to  .30th  are  for  the 
years  1809  to  1817,  1822,  and  1908,  but  as  regards  the  last  year  the  observations 
cease  on  the  26  th,  so  that  for  the  last  four  days  of  the  month  the  average 
temperature  is  based  on  eleven  years'  data,  but  for  the  period  June  16th  to  26th 
on  twelve  years.  For  the  first  half  of  July  infoi-mation  is  only  available  for  six 
years,  viz.  1812-1814,  1817,  1818,  and  1907.  The  approximate  position  is 
77^  N.  i°  E.;  the  observations,  except  as  regards  the  varying  periods,  are  .strictly 
comparable,  as  the  conditions  under  which  they  were  taken  did  not  vary. 

The  following  are  the  mean  temperatures  for  the  period  : — 

Mean  Daily  Temperature,  C4reenland  Sea. 


Date. 

May. 

June. 

July. 

1 

18-7 

26-9 

35-3 

2 

20-0 

28-6 

33-8 

3 

20-5 

28-5 

35  0 

4 

21-5 

28-9 

33-7 

5 

23  2 

29-1 

34  0 

6 

21-9 

29-9 

34-3 

7 

20-9 

31-4 

35  0 

8 

18-5 

29-7 

34-2 

9 

19-4 

30  0 

35  1 

10 

18-2 

30-8 

35  0 

11 

190 

30-1 

34-5 

12 

19-1 

31-3 

34-7 

13 

19-9 

31-5 

34-9 

14 

19-7 

31-3 

33-9 

15 

19-2 

31  0 

34-4 

16 

21-7 

31-1 

17 

22-9 

32-1 

18 

23-2 

31-9 

19 

23-3 

31-9 

... 

20 

23  0 

33-6 

... 

21 

251 

32  0 

22 

26-8 

32-1 

... 

23 

26-0 

32-6 

24 

24-3 

33-4 

2.T 

24-7 

33  0 

26 

25-2 

33-3 

27 

25-5 

33-4 

28 

26-7 

33-3 

29 

25-5 

33-2 

30 

26  1 

34-9 

... 

31 

26-7 

The  most  conspicuous  interruption  of  temperature  that  occurs  is  the  Avell- 
known  cold  period  in  May  (see  ante,  p.  284).  The  fall  of  temperature  that  takes 
place  in  Europe  and  elsewhere  about  the  23rd  of  June  shows  itself  in  the  Green- 
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land  Sea  more  as  a  retardation  in  the  seasonal  rise  than  as  an  actual  fall  in  tem- 
perature. From  the  data  for  the  first  half  of  July  it  would  apj^ear  that  the 
annual  maximum  of  temperature  occurs  before  the  middle  of  the  month,  which 
agrees  with  the  results  deduced  by  Dr.  Mohn  from  the  observations  of  the  From 
in  high  latitudes.^ 

It  may  be  of  interest  to  give  the  highest  and  lowest  mean  daily  temperatures 
in  each  month,  deduced  from  the  daily  observations  used  in  the  construction  of 
the  above  table,  along  with  the  extreme  temperatures  recorded. 


Highest  Tbmperaiuke. 

Lowest  Temperatuke. 

Rakge. 

Date. 

Lat. 

Long. 

Mean. 

Max. 

Date. 

Lat. 

Long. 

Mean. 

Min. 

1     Ex- 
Mean,  tremes. 

;  1816  \ 
iMay  29,  30  j 

1813  1 
June  9        / 

1813  1 
July   1        / 

79  48 
78  49 
77  25 

5  29E. 
3  38E. 
3  30E. 

36-0 
41  0 
40-0 

40-0 
48-0 
46-0 

1822  1 
May  9/ 

1815  1 
June  3  J" 

1818  "I 
July  14/ 

79  45 
79  15 
76  20 

0  30E. 
6  45E. 
HOW. 

-3-0 

18-3 
80-7 

-80 
160 
29-0 

39-0 

22-7 

9-3 

1 

48-0 
320 
17-0 

The  coldest  day  on  record  in  the  Greenland  Sea,  during  the  three  months  under 
review,  was  May  9th,  1822,  in  lat,  79°  45'  N.,  long.  0°  30'  E.,  on  which  day  the 
maximum  was  2°'0  and  the  mininuma  -  8°'0.  On  this  day  the  barometer  is  given  as 
30'18  inches  with  a  fresh  gale  from  the  NNE.,  the  ship  being  in  "  open  ice.""  The 
following  day  was  nearly  as  cold,  with  a  mean  temperature  of  l''"7,  a  maximum 
of  8'',  and  a  minimum  of  —  o°'0,  the  conditions  of  wind  and  weather  being  the  same 
as  on  the  day  previous.  The  only  other  instances  of  a  temperature  below  zero 
appear  to  have  taken  place  on  April  24th  and  2oth,  1813,  in  latitude  80°  N., 
5°  E.  On  April  24th  the  thermometer  fell  to  2°  below  zero,  and  on  the  25th  to 
4°  below  zero,  with  hard  gales  from  the  NNE.,  snow  and  "Barber"  flying  in 
thick  clouds.  Scoresby,  however,  states,^  that  on  April  23rd,  1803,  the  cold  was 
more  intense  than  he  ever  observed,  but  he  had  no  thermometer  on  board.  "Ten 
or  fifteen  men  were  employed  on  the  main  yard  in  an  operation  which  occupied 
them  about  a  quarter  of  an  hour  ;  of  these  it  was  found,  when  they  descended  the 
mast,  that  scarcely  one  had  escaped  being  frost-bitten,  some  in  the  hands,  some  in 
the  feet,  and  others  in  different  parts  of  the  face." 

A  remarkable  spell  of  cold  for  the  season  occurred  from  June  3rd  to  8th,  1815, 
when  the  mean  temperature  of  these  six  days  was  19°'7.  This  was  experienced 
between  the  latitudes  of  78°  30'  and  79°,  and  in  longitudes  5°  to  7°  E. 

The  highest  temperature  in  the  Greenland  Sea,  omitting  cases  reported  from 
the  vicinity  of  Spitzbergen,  was  48°*0  on  June  9th,  1813,  in  lat.  78°  49',  long. 
3°  38'  E.  Slightly  higher  temperatures  have  been  recorded  from  the  southern 
"  whaling  grounds,"  while  in  the  Fiords  of  East  Greenland  during  "  Fbhn  "  readings 
as  high  as  o9°'4  3  and  63°"2'*  have  been  recorded,  but  this  was  in  about  71°  N.  lat. 

1  Scienlijic  Results  of  the  Noncegiun  yorth  Polar  Expedition,  1893-1896,  vol.  vi. 
pp.  484-4^5. 

^  An  Account  of  the  Arctic  Regions.  By  W^.  Scoresliy,  Jun.,  F.R.S.  E.  Two  vols.  Edin- 
burgh, 1820.     Vol.  i.  p.  329. 

3  Clima  uml  Fohneder  DiLnernark-Insel  Scoreshy-Sxi.nd.  Von  A.  Wockof.  Met.  Zeit., 
January  1901. 

••  This  reading  is  r^^ported  by  Akerblom  as  having  occurred  on  August  1st,  1899,  in 
70' 50' N.,  22°  58' W. 
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A  remarkable  spell  of  high  temperature  was  experienced  in  the  southern 
whaling  grounds  last  summer.  Captain  Robertson,  master  of  the  Scotia,  who  has 
visited  the  Greenland  Sea  in  over  twenty  voyages,  writes  ^  : — 

"From  the  28th  June  till  12th  July  we  had  the  finest  weather  I  ever  saw  in 
this  part  of  the  world  ;  day  after  day  of  Ijright  sunshine  and  blue  sky.  You  will 
see  by  the  temperatures  how  abnormal  conditions  were  during  this  period."  The 
highest  temperature  recorded  during  this  warm  spell  was  49°  on  July  8th  in 
73"  20'  N.,  and  15°  30'  W.  The  mean  temperature  of  the  first  eleven  days  of 
July  in  the  above  situation  was  40°'6,  or  six  degrees  above  the  normal,  and  un- 
questionably the  warmest  period  experienced  in  this  region.  The  absence  of  fog 
during  this  time  was  also  a  noticeable  feature. 

An  equally  remarkable  period  of  warmth  was  recorded  in  the  northern  part  of 
the  Greenland  Sea  in  the  year  1816  in  the  months  of  May  and  June,  associated 
with  a  low  pressure  and  excess  of  southerly  winds.  This  is  all  the  more  note- 
worthy as  over  Great  Britain  and  Europe  temperature  was  abnormally  low,  while 
in  some  parts  of  the  United  States  the  summer  was  the  coldest  on  record.^ 

APPENDIX  E. 

OBSERVATIONS  IN  THE  GREENLAND  SEA  IN  1906  AND  1907. 
The  following  table  gives  a  general  summary  of  the  observations  made  during 
my  two  voyages  to  the  Greenland  Sea  in  1906  and  1907.  Except  in  July  1907 
the  data  refer  to  a  region  north  of  77°.  Observations  were  made  every  four  hours 
except  at  4  a.m.  At  this  hour  very  few  observations  were  made  during  1906,  but 
in  1907  for  two-thirds  of  the  time  readings  at  this  hour  are  available.  The 
means  have  been  brought  to  the  average  of  4  a.m.,  8  a.m.,  noon,  4  p.m.,  8  p.m., 
and  midnight  by  applying  slight  corrections  to  allow  for  the  deficient  4  a.m.  observa- 
tions. Observations  of  the  surface  sea  temperature  were  also  made  which  are 
summarised  in  the  table.  During  the  1906  cruise  the  following  four  sets  of  serial 
sea  temperatures  were  obtained,  but  work  in  this  direction  was  restricted  owing  to 
the  absence  of  a  sounding-machine  of  a  size  suflicient  to  carry  more  than  150 
fathoms  of  line.     The  following  were  the  results  obtained  : — 

Sea  Temperatures  in  Greenland  Sea,  1906. 


Depth. 

June  19. 
Lat.  78°  51'. 

June  26. 
Lat.  78°  50'. 

June  27. 
Lat.  78°  57'. 

July  2. 
Lat.  76°  45'. 

Fathoms. 

Long.  4'  06'  B. 

Long.  4°  55'  E. 

Long.  5"  CO'  E. 

Long.  3°  00'  W. 

0 

33-9 

31-9 

32-2 

331 

10 

321 

31-8 

32-5 

31-9 

15 

34-9 

31-5 

20 

34-9 

30  0 

30 

•  •• 

36-0 

29  0 

40 

•  •• 

35-2 

29  0 

50 

36-0 

35  0 

35-0 

28-9 

100 

35-5 

34-6 

.,, 

29  0 

150 

351 

34  0 

The  first  three  sets  show  the  usual  increase  of  temperature  with  depth  down  to 
about  50  fathoms,  but  in  the  series  taken  on  July  2  the  temperature  decreased 
steadily,  remaining  constant  at  about  29°  from  30  to  100  fathoms.  There  is  no 
doubt  about  the  accuracy  of  this  observation,  as  another  set  was  taken  as  a  check. 

1  Letter  received  from  Iceland,  September  1908. 

2  Maryland  Weather  Service,  vol.  ii.  pp.  467-468.     Baltimore,  1907- 
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THE  RELATION  BETWEEN  THE  DIRECTION  OF  THE  WIND  AND  THE 
PRESSURE,  TEMPERATURE,  WIND  FORCE,  AMOUNT  OF  CLOUD,  AND 
OTHER  PHENOMENA  IN  THE  GREENLAND  SEA. 

In  order  to  show  the  effect  of  the  wind  direction  upon  the  principal  climatic 
elements  the  four-hourly  observations  taken  during  the  years  1906  and  1907  have 
been  tabulated  according  to  the  wind  direction  at  the  time.  The  values  thus 
treated  are  those  of  barometric  pressure,  temperature,  wind  force,  amount  of  cloud 
and  non-instrumental  phenomena.  The  observations  were  in  the  first  instance 
tabulated  to  16  points  N.,  NNW.,  NW.,  and  so  on,  after  which  the  values  were 
resolved  to  the  eight  principal  directions  by  halving  NNW. — for  example, 
between  N.  and  NW.,  WNW.,  between  W.  and  NW.,  and  so  on. 

The  data  under  discussion  comprise  two  ^lays  and  Junes,  but  as  regards  July 
only  the  first  four  weeks  of  July  1907. 

In  the  following  tables  the  direct  eftect  of  the  winds  on  the  climatic  elements 
is  shown— the  plus  sign  indicating  that  the  value  was  above,  and  the  minus  sign 
that  it  was  below,  the  general  mean. 

BAROMETRIC    PRESSURE. 

Mean  Barometric  Pressure  at  32°  Sea  Level,  and  Standard  Gravity 

AT  Lat.  45°. 

Departures  in  Thousandths  of  an  Inch  from  the  Mean. 


N. 

NE. 

E. 

SE. 

S. 

sw. 

W. 

NW. 

Calm. 

Mean. 

Inches. 

May.     . 

+  30 

+  62 

+  163 

+  170 

-148 

-114 

-45 

+  1 

-66 

30194 

June. 

+  60 

-75 

+  54 

+  29 

-89 

-76 

-42 

+  3 

+  156 

29-882 

July  .     . 

-8 

-45 

+  94 

-48 

+  37 

+  36 

+  24 

-17 

+  68 

30  127 

Hence  in  the  month  of  May  the  highest  jjressure  is  recorded  with  east  and 
.south-east  winds,  and  the  lowest  with  south  and  south-west.  In  June  the  values 
do  not  show  much  difierence  from  the  month  of  May,  the  most  noticeable  being 
the  low-  pressure  with  north-east  winds,  and  the  high  pressure  during  calms.  In 
July,  speaking  generally,  the  values  are  the  reverse  of  those  obtaining  in  the  two 
previous  months,  but  as  only  four  weeks'  observations  are  under  discussion  it  is 
impossible  to  say  whether  the  above  values  are  normal  to  the  locality,  especially  as 
the  pressure  distribution  was  of  an  abnormal  type. 


Mean  Temperature.     Departure  from  General  Mean. 


N. 

NE. 

E. 

SB. 

s. 

SW. 

w. 

NW. 

C. 

Mean. 

0 

o 

0 

o 

o 

0 

o 

o 

o 

May  .     . 

-  1-5 

-11 

(  +  6-7) 

+  8-4 

+  9-3 

+  5-2 

+  2-6 

-2-6 

+  2-2 

21-3 

June.     . 

-21 

-0-3 

+  0-9 

+  0-2 

+  0-7 

0-0 

-0-4 

-0-9    +0-7 

32-2 

July.     . 

-0-6 

-0-6 

+  41 

-0-2 

-0-1 

-0-6 

+  2-6 

+  0-5    +1-5 

34-2 
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Mean  Cloud.     Departure  from  General  Mean. 


N. 

XE. 

B. 

SE. 

S. 

SW. 

W. 

xw. 

c. 

Mean. 

1 

May  .     . 
June.     . 
July.     . 

+  0-1 

0-0 

+  0-8 

-0-3 
+  01 
+  1-9 

(-3-8) 
+  0-8 
+  1-5 

+  1-2 
+  0-8 
+  0-9 

+  0-3 

+  0-2 
+  0-9 

o          i 

+  0-9 
-1-3 
-2-5 

-0-4 
-1-5 
-6-9 

0  0 
+  0  1 
-1-0 

+  0-6 

+  0-8 
-30 

8-8 
9-2 
7-8 

Mean  Wind  Force.     Departure  from  General  Mean. 


N. 

NE. 

E. 

SE. 

S. 

SW. 

W. 

NW. 

Mean. 

May  .     . 
June .     . 
July  .     . 

+  0-6 

+  0-8 
+  0-2 

-0-1 
+  0-2 
-0-3 

(-1-5) 
-0-4 
-1-2 

-0-8 
+  0-1 
-0-2 

-0-6 

0-0 

+  0-6 

-1-3 

-0-4 

0-0 

-1-3 
-0-4 
-0-8 

+  0-3 

+  0-2 
-0-3 

3-3 
2-6 
2-1 

In  May  and  June  the  lowest  temperature  is  recorded  with  northerly  winds,  and 
the  highest  with  southerly,  but  in  Jvxly  1907  the  wind  direction  did  not  seem  to 
exert  any  great  effect  on  the  temperature,  owing  to  the  Scotia  being  in  such  a 
position  that  from  whatever  direction  the  wind  blew  it  had  to  pass  over  a  large 
tract  of  ice.  The  high  temperature  with  west  winds  was  doubtless  due  to  the 
absence  of  fog  owing  to  these  winds  blowing  oif  the  land.  Speaking  generally, 
the  cloud  amount  is  highest  with  south-east,  and  lowest  with  west  winds,  the 
former  being  essentially  a  sea  and  the  latter  a  land  wind. 

The  outstanding  feature  of  the  wind  force  is  the  strength  of  those  from  the 
north,  from  which  direction  nearly  all  the  gales  come,  and  that  in  spite  of  the  cir- 
cumstance that  barometric  pressure  during  their  occurrence  is  usually  high. 
Indeed,  it  was  frequently  noticed  that  the  higher  pressure  rose  with  a  north  wind 
the  stronger  the  wind  blew.  The  examination  of  the  daily  weather  charts  issued 
by  the  Meteorological  Office  showed  many  cases  of  heavy  northerly  gales 
associated  with  the  passage  of  depressions  far  to  the  south,  travelling  from 
Iceland  to  the  Norwegian  coasts. 

In  May  and  June,  nlthough  pressure  stands  low  with  winds  from  south,  south- 
west, and  west,  yet  these  are  the  lightest  winds  owing  to  the  reduction  of  the 
barometric  gradients  over  the  Greenland  Sea,  as  pressure  gave  way  in  the  north. 

The  values  for  Snow  and  Fog  are  shown  in  the  following  tables.  The  data 
show  the  number  of  times  these  phenomena  were  observed  in  100  days  of  each 
wind. 

Snow. 


N. 

NE. 

E. 

SE. 

S. 

SW. 

w. 

NW. 

Calm. 

May 

39 

5 

(50) 

40 

18 

29 

8 

34 

2f» 

June 

13 

8 

7 

25 

12 

3 

11 

10 

0 

July 

14 

3 

0 

0 

0 

0 

0 

2 

0 

Mean. 


28 

13 

5 
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Fog. 


May 

N. 

NB. 

E. 

SB. 

s. 

8W. 

W. 

NW. 

Calm. 

Mean. 

2 

0 

0 

0 

0 

5 

0 

0 

0 

1 

June 

13 

36 

40 

34 

35 

21 

8 

11 

0 

22 

July 

31 

54 

38 

75 

59 

42 

0 

14 

50 

42 

1 

Hence  in  May  the  highest  percentages  of  snow,  omitting  east  winds  which  are 
based  on  only  two  observations,  occur  with  winds  from  the  SE.  and  N.,  and  the 
most  infrequent  from  the  W.  In  June,  owing  to  the  higher  temperature,  the  vahies 
have  generally  decreased,  the  maximum  being  recorded  with  SE.  winds  and  the 
minimum  with  SW.  winds  and  calms.  In  July  snow  is  of  comparatively  un- 
common occurrence. 

Fog  in  May  is  virtually  absent,  but  in  June  has  increased  to  22  per  cent,  with 
a  maximum  with  winds  from  SW.,  S.,  E.,  and  NE.,  while  the  minimum  is  recorded 
with  winds  from  the  west  and  during  calms.  In  July  there  is  a  great  increase  in 
fog  frequency,  the  values  being  over  50  per  cent,  in  the  case  of  NE.,  SPl,  and  S. 
winds,  but  as  in  June  the  minimum  occurs  with  west  winds. 

The  cases  of  most  other  phenomena  are  too  few  to  be  treated  statistically,  but, 
as  was  to  be  expected,  rain  occurs  chiefly  with  southerly  and  easterly  winds,  while 
"glazed  frost,"  or  rain  falling  with  a  temperature  below  freezing-point  and  con- 
gealing as  it  falls,  is  restricted  to  the  months  of  June  and  July,  and  although  cases 
have  been  noted  fi-om  all  points,  yet  there  is  a  distinct  maximum  in  July  with 
winds  from  the  east  and  north-east,  which  are  humid  sea  winds,  and  blowing  home 
on  the  chilling  fields  of  ice  produce  the  phenomenon  under  review. 

Diurnal  Range. 

The  diurnal  range  of  pressure,  temperature,  cloud  amount,  and  wind  force  is 
shown  from  the  observations  taken  at  four-hourly  intervals.  The  pressure  observa- 
tions have  been  corrected  to  32°  sea-level  and  standard  gravity  at  lat.  45°. 


Diurnal  Range  of  the  Elements. 
Mean  values  at  four-hourly  intervals.     Five  months.  May  and  June  1906  and 
1907  and  July  1907. 

Mean  Latitude,  77°  11'  N.     Mean  Longitude,  1^  38'  W. 


Barometric  Pressure  (Indies)  . 
Mean  Temperature  (Degs.) 
Mean  Cloud  Amount  (0-10) 
Mean  Wind  Force  (0-12), 

4 

8 

Noon. 

4                 8 

Mdt. 

Mean. 

30-055 
27-6 
8-8 
2-73 

30-054 

28-1 

8-9 

2-68 

30-060 
28-5 
8-6 
2-75 

30-058 

28-4 

8-8 

2-82 

30-055 
27-9 
9-0 
2-81 

30-055 

27-4 

8-9 

2-78 

30-056 

28-0 

8-9 

2-76 

Hence  it  will  be  seen  that  the  diurnal  range  of  the  various  elements  is  very 
small,  as  is  to  be  expected  in  a  region  where  the  sun  never  sets  and  whei'e  its  effect 
is  so  much  reduced  by  fog.  The  range  of  pressure  between  8  a.m.,  the  mean 
minimum,  and  noon,  when  it  is  at  its  maximum,  is  only  0-006  inch,  but  on 
tabulating  the  hourly  values  of  the  Richard  barograph  controlled  by  the  eye 
observations,  and  correcting  the  data  for  "midnight  differences,"  we  obtain  the 
following  departures  from  the  mean  of  the  day  for  the  five  months  : — 
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A.M.  1  2 

-  -003     -  -003 


+  -003     -f-  -003 


3  4  0  6 

-005      -  -006     -  -034      -  -003 


-003      -  -003 


9  10  11  Noon. 

■-001     --001     -1--002     -f004 


3 

-f--002 


4 

-f--002 


e 

4- -001 


■  -001 


7 
-000 


8  9  10  11  Mdt. 

-r-002     4-002     -f-003     4- -002      - -COl 


Thus  the  primary  minimum  of  pressure  occurs  at  4  a.m.,  and  the  maximum  at 
noon,  with  a  secondary  minimum  at  6  p.m.  and  a  maximum  at  10  p.m.,  showing  an 
extreme  amplitude  of  0-010  inch. 

The  temperature  observations  show  a  range  of  T-l  from  a  maximum  of  28°-.5  at 
noon,  to  a  minimum  of  27^-4  at  midnight,  but  it  is  probable  that  the  extremes 
occur  one  hour  later  in  each  instance. 

Cloud  shows  a  pronounced  minimum  at  noon  associated  with  the  pressure  and 
temperature  maximum,  and  a  maximum  at  8  p.m.,  while  the  wind  force,  which  shows 
a  variation  of  only  one-tenth  of  a  mile  per  hour,  is  lowest  at  8  a.m.  and  highest 
at  4  P.M. 

APPENDIX  F. 
OBSERVATIONS    BY    THE    DUKE    OF    ORLEANS,    1905. 

The  observations  herewith  summarised  were  made  on  the  expedition  organised 
by  the  Duke  of  Orleans  in  1905,  and  are  given  in  extenso  as  an  appendix  to  his 
narrative  of  the  cruise,  A  Travers  la  Banquise  du  Spitzberg  au  Cap  Philippe. 
Until  the  middle  of  July  the  expedition  was  mainly  in  the  vicinity  of  Spitzbergen, 
but  from  July  1.3  to  August  18  the  vessel  was  in  the  Greenland  Sea  west  of  the 
meridian  in  high  latitude.-,  which  render  the  data  for  this  period  of  great  interest 
and  value  in  view  of  our  .scanty  information  from  this  area.  The  observations  were 
made  at  6  a.m.,  noon,  and  9  p.m.,  the  average  values  given  being  the  mean  of  these 
readings : — 


Period. 

Mean 
Position. 

Barometric  Pressure  at  32' 
Sea-level  &  Standard  Gra v. 

Mean 
Cloud, 
0-10. 

Temperatub 
Mean.      Highest. 

e. 
Lowest. 

Mean  Wind 
Force,  0-12.' 

Mean. 

Highest.     Lowest. 

June  4-30 
July  1-31 
Aug.  1-18 
July  13-) 
Aug.  18  ] 

78  39 
78  02 

74  37 

75  56 

14  45  E. 

5  10  W. 

17  07W. 

13  08  W. 

Ins. 
29-784 
29-916 
29-980 

29-953 

Ins.            Ins. 
30-121   t  29-133 
30-148  1  29-569 
30-287      29-398 

30-287      29-398 

8-2 
8-7 
6-6 

7-7 

34-8 
35-0 
34-1 

34-1 

44-6 
44-4 
43-5 

43-5 

28-4 
26-6 
26-6 

26-6 

4  09 
1-91 

1-S3 

1-76 

Days  of  Wixd  Freqcknx'Y  axd  of  Phesomexa. 


Period. 

N. 

NE. 

E. 

SE. 

S. 

sw. 

w. 

xw. 

Calm. 

o 
s 
oo 

1 

i 

i^ 

Q^ 

June  4-30 
July  1-31 
Aug.  1-18 

3 

5 
2 

1 
2 
0 

1 

1 
2 

2 
2 
2 

4 
8 
2 

4 

4 
4 

6 

1 
0 

2 

1 
2 

4 

7 
4 

8 
2 
0 

5 

2 
0 

3 

7 
3 

2 
4 
3 

2 

17 
8 

4 

21 
11 

1 
2 
6 

July  13-  ) 
Aug  18   f 

5 

1 

2 

3 

9 

5 

1 

3 

8 

0 

1 

5 

3 

21 

24 

8 

It  will  be  seen  that  the  above  observations  thoroughly  support  the  results 
obtained  by  other  expeditions  to  the  South  Greenland  area,  the  low  summer 
temperature  and  fog  frequency  being  marked  features  in  this  cruise. 
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THE  LEVEL  OF  THE  SEA.i 

By  Prof.  J.  W  Gregory,  D.Sc,  F.R.S. 

The  most  familiar  idea  associated  with  the  sea  is  its  instability,  the  most 
enduring  impression  left  alike  on  those  who  have  been  storm-tossed  on 
its  agitated  surface,  or  ha^■e  followed  the  mysterious  lise  and  fall  of 
the  tide  upon  its  shores.  "L^nstable  as  water"  was  the  curse  of  the 
Patriarch,  and  from  Isaiah  to  Swinburne  the  sea  has  been  the  favourite 
emblem  of  inconstancy  and  turbulence. 

That  the  sea  once  covered  parts  of  the  existing  lands  is  proved  by 
obvious  and  convincing  evidence,  which  was  recognised  by  very  early 
observers  ;  and  to  them  the  presence  of  marine  shells  upon  the  mountain- 
side and  the  formation  of  the  land  beneath  the  sea  presented  no  difficulty, 
for  those  facts  could  be  easily  explained  by  changes  in  the  fickle  level  of 
the  sea.  That  the  ever-heaving  sea  should  be  more  likely  to  rise  and 
fall  than  the  firm  earth  was  the  most  natural  conclusion  ;  and  prophets, 
poets  and  primitive  geographers  alike  accepted  that  simple  explanation  of 
the  facts. 

The  statement  that  the  sea  is  level  does  not  mean  that  the  surface  is 
flat,  for  it  must  be  curved  so  as  to  follow  the  gloljular  form  of  the  earth. 
A  level  surface  is  not  flat  or  a  true  plane,  but  is  a  surface  that  is  every- 
where at  right  angles  to  the  force  of  gravity.  If  the  earth  were  a  sjiheroid 
with  a  perfectly  even  surface,  and  were  composed  throughout  of  uniform 
material,  then  the  whole  earth  would  be  co^'ered  by  an  unbroken  sheet 
of  water.  This  world-wide  ocean  would  he  shallowest  at  the  poles  and 
deepest  at  the  equator,  where  it  would  l)e  piled  up  l)y  the  centrifugal 
fling  of  the  earth's  rotation.  The  water  surface  would,  however,  be  a 
regular  spheroid ;  and  this  hypothetical  surface,  which  should  be  every- 
where at  right  angles  to  the  pull  of  gravity,  is  accepted  as  the  sea-level ; 
and  from  it  most  heights  upon  the  earth's  surface  are  measured.  The  sea 
surface  is  accepted  as  the  univei'sal  standard  of  reference  for  heights  on 
land  and  for  depths  in  the  sea. 

The  determination  of  the  precise  height  of  the  average  sea-level  at 
any  locality  on  a  coast  is  attended  with  many  practical  difficulties,  owing 
to  the  rise  and  fall  of  the  tide,  and  the  less  regular  movements  due  to 
wind,  weather  and  season.  The  mean  tide-level  is  more  easily  deter- 
mined than  the  mean  of  high  or  low  tide  ;  and  so  mean  tide-level  at  Liver- 
pool is  selected  as  Ordnance  datum  for  Great  Britain.  Our  Ordnance 
maps,  however,  themselves  show  how  difficult  is  the  determination  of  this 
level.  Many  of  the  six-inch  maps  (e.g.  Dumbartonshire,  Sheet  xvi.  NE., 
■2nd  edit.,  1899)  have  a  footnote  to  the  effect  "  the  altitudes  are  given  in 
feet  above  the  assumed  mean  level  of  the  sea  at  Liverpool,  which  is  0"650 
of  a  foot  l;»elow  the  general  mean  level  of  the  sea."    Our  Oi'dnance  datum  is 

1  Taken  from  a  lecture  delivered  iu  Glasgow  on  Saturday,  23rd  January  1909,  before  the 
Scottish  Association  of  Secondary  Teachers  (Western  Branch).  A  fuller  report  with  more 
detailed  references  is  to  be  issued  iu  a  volume  of  essays  which  will  be  jjublished  by  Messrs. 
A.  Constable  and  Co. 
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therefore  eight  inches  lower  than  was  intended.  But  the  remark  on  the 
map  fully  accepts  that  myth — a  general  mean  sea-level  which  can  he  de- 
termineci,  to  use  the  common  expression,  to  the  third  place  of  decimals 
of  a  foot. 

This  belief  in  the  constanc}^  of  sea-level  grew  with  loss  of  faith  in  the 
fixity  of  terra  firma.  Around  the  British  coasts  there  are  numerous 
raised  beaches  and  submerged  forests  that  prove  a  repeated  interchange 
in  position  of  land  and  sea.  The 'Glasgow  district,  for  example,  affords 
striking  illustrations  of  both  the  former  advance  and  retreat  of  the  sea. 
That  the  sea-level  in  the  Firth  of  Clyde  was  once  25  feet  higher  than  at 
present  is  abundantly  proved  by  the  raised  beach  at  that  height  all  around 
the  estuary,  which  must  have  been  observed  by  every  one  who  has  travelled 
in  a  Clyde  steamer.  An  excellent  exposure  of  it  may  be  seen  near  Glasgow 
from  the  North  British  Railway  at  Drumchapel,  betAveen  the  Station  and 
Garscadden  House.  Local  evidence  in  favour  of  a  former  lower  level  of 
the  sea  is  given  by  the  discovery  at  Dumlnick,  near  Dumbarton,  of  a 
dug-out  oak  canoe  in  its  ancient  dock  lieneath  the  present  level  of  the 
Clyde.^  This  earliest  of  Glasgow  Docks  was  long  prehistoric  ;  for  the 
Clyde  Trust  that  built  it  belonged  to  the  Neolithic  age  ;  but  that  similar 
changes  in  the  level  of  land  and  sea  have  lasted  into  historic  times  is 
shown  by  that  famous  ruin  known  as  the  Temple  of  Jupiter  Serapis  at 
Pozzuoli,  near  Naples.  That  laiilding,  which  may  have  been  a  hydro- 
pathic establishment  and  not  a  church,  was  erected  before  B.C.  105,  as  a 
law  was  passed  in  that  year  dealing  with  the  repair  of  a  wall  Ijetween  the 
edifice  and  the  sea.  The  date  is  further  proved  by  a  buried  pavement. 
The  site  must  then  have  been  about  12  feet  above  sea-level.  By  the 
fourth  century  A.D.  the  ground  had  sunk  to  sea-level,  and  in  the  Middle 
Ages,  as  shown  by  legal  documents  of  1441,  1491,  and  1524,  the  ruin 
was  standing  below  sea-level.  Its  columns  were  buried  in  mud  to  the 
height  of  1 2  feet  above  their  pedestals,  and  above  that  height  there  is  a 
zone  of  9  feet,  in  which  the  marble  has  been  bored  by  marine  animals. 
In  1538  a  volcanic  eruption  built  up  Monte  Nuovo,  and  that  event  was 
followed  by  the  retreat  of  the  sea,  so  that  the  temple  once  more  stood  on 
dry  land.  Subsidence  again  set  in,  and  the  site  appears  to  have  fallen 
2  feet  2  inches  between  1800  and  1838.  The  floor  of  the  temple  and 
the  base  of  the  columns  now  stand  at  almost  exactly  the  same  level  as 
the  surface  of  the  Mediterranean  in  the  adjacent  bay  of  Pozzuoli. 

Here  then  was  evidence  for  a  local  sinking  and  uprising  of  the  land 
in  a  slow  wave-like  movement  of  over  20  feet ;  and  both  heave  and  fall 
were  so  gentle  that  the  columns  of  the  ruined  building,  though  slightly 
tilted,  were  not  overthrown.  This  evidence  was  the  more  convincing 
because,  though  the  precise  dates  are  given  by  documents,  the  facts  do 
not  depend  on  such  uncertain  evidence.  The  borings  by  marine  animals, 
Avhose  shells  still  remain  in  the  holes  21  feet  above  the  base  of  the 
pillars,  gives  conclusive  proof  which  every  visitor  could  check  for  him- 
self.    The  conclusion  that  the  phenomena  were  due  to  a  slow  oscillation 


1  An  account  of  this  discovery  is  given  by  Jas.  Neilson,  "The  Geology  of  tlie  Clyde 
Craunogs,"  Trans.  Geol.  Soc.  Glasgoxo,  vol.  xii.,  1906,  pp.  273-289,  pi.  vii.  and  viii. 
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of  the  land  was  not,  however,  accepted  without  protest.  The  movement 
was  local  in  range,  for  it  did  not  affect  the  neighbouring  city  of  Xaples  ; 
so  it  could  not  be  explained  by  a  rise  and  fall  of  the  sea.  As  Goethe,  in 
1823,  rejected  the  possi1)ility  of  such  movements  of  the  land,  he  held 
that  the  columns  were  bored  by  animals  that  lived  in  a  pond  formed  by 
the  eruption  of  1538.  He  suggested  that  the  volcanic  materials  Ijuried 
the  lower  parts  of  the  columns  and  formed  a  lagoon  in  which  the  boring 
animals  lived.  He  preferred  to  believe  either  that  the  Pholads  that  Ijored 
the  holes  could  live  in  fresh  water  or  that  salt  from  the  volcanic 
deposits  rendered  the  Avater  sufficiently  saline  for  tlie  fastidious  tastes  of 
the  shell-fish. 

This  impressive  instance  of  the  variability  of  the  land  naturally 
helped  to  spread  faith  in  the  view  that,  despite  primitive  impressions,  the 
land  is  more  fickle  than  the  sea.  "  The  imagination,"  said  Playfair  ^  in 
1802,  "naturally  feels  less  difficulty  in  conceiving,  that  an  unstable 
fluid  like  the  sea,  which  changes  its  level  twice  every  day,  has  under- 
gone a  permanent  depression  in  its  surface,  than  that  the  land,  the 
terra  firina  itself,  has  admitted  of  an  equal  elevation.  In  all  this,  how- 
ever, we  are  guided  much  more  by  fancy  than  reason  ;  for,  in  order  to 
depress  or  elevate  the  absolute  level  of  the  sea,  by  a  given  quantit}',  in 
any  one  place,  we  must  depress  or  elevate  it  by  the  same  quantity  over 
the  whole  surface  of  the  earth  ;  whereas  no  such  necessity  exists  with 
respect  to  the  elevation  or  depression  of  the  land." 

The  xiew  thus  advanced  by  Playfair  was  advocated  with  still  greater 
emphasis  by  Leopold  von  Buch  in  1810.^     He  declared  that  the  surface 
of  the  sea  cannot  sink,  and  that  the  occurrence  of  ancient  sea  beaches 
high  upon  the  shore  is  due  to  the   land   having  risen   and  not  to  the 
sea  having  fallen.     He  agreed  with  those  Swedish  naturalists  who  held 
that  Scandinavia  proved  for  a  wide  region  what  the  Temple  of  Jupiter 
Serapis  proA'ed  for  a  small  area.      Some  of  the  most  remarkalile  features 
of  the  Norwegian  fiords  are  the  long  horizontal  terraces  on  their  steep 
l)anks.      These  terraces  have  l>een  descril)ed  l)y  many  geologists,  includ- 
ing   Hugh   Miller,   and   have  generally    been  regarded   as    sea  beaches 
formed  when  the  land  was  submerged  to  their  level.     If  that  explanation 
lie  correct,  then  the  land  must  have  emerged  from  the  sea  in  quite  lecent 
times.     Early  in  the  eighteenth  century  some  Swedish  observers  were 
forced  to   the   conclusion   that  the  whole  of   northern   Sweden   is   still 
slowly  but  steadily  rising.      Thus  harljours  have  become  useless  ;  mooring 
I'ings  have  l)een  left  far  from  the  shore,  and  reefs  that  were  once  awash 
or  l)elow  the  sea  surface  have  been  raised  into  islets.     For  example,  a 
rock  at  Eatan  (64°  N.)  on  which  the  sea-level  was  marked  by  Hellant  in 
1749,  was  123  cm.  or  48|^  inches  higher  in  1869,  a  rise  of  almost  fifty 
inches  in  one  hundred  and  twenty  years. ^     Celsius  concluded  that  the  land 
was  emerging  from  the  sea  at  the  rate  of  4|  feet  per  century.     This 

1  J.  Playfair,  Illustrations  of  the  Huttonian  Theory  of  the  Earth.  Edinburgh,  1802, 
p.  446. 

-  L.  von  Buch,  "Reise  durch  Xorvegen  mid  Lapplaiid,"  (icsdmmeUe  Schriften,  vol.  ii. 
1870,  pp.  503,  504. 

3  Quoted  by  Suess,  La  Face  de  la  Terre,  vol.  ii.  p.  661. 
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question  was  vigorously  debated  and  carefully  investigated  by  genera- 
tions of  Swedish  geologists,  and  it  was  made  the  subject  of  a  famous 
Bakerian  lecture^  to  the  Royal  Society  by  Sir  Charles  Lj^ell  in  1834. 
He  himself  examined  the  evidence  and  claimed  that  the  observations 
not  only  showed  that  the  land  in  northern  Scandinavia  was  rising,  but 
that  the  amount  of  uplift  decreased  to  the  south  till  it  ceased  a  little 
south  of  Stockholm. 

The  evidence  as  marshalled  by  Sir  Charles  Lyell  appeared  to  prove 
that  the  whole  of  Scandinavia  at  the  present  time  is  being  slowly  tilted 
about  an  axis  that  passes  south  of  Stockholm.  Thus  convinced  that 
a  large  tract  of  land  is  being  slowly  uplifted  at  the  present  time,  orthodox 
geology  for  more  than  a  generation  accepted  sea4evel  as  practically 
invarial:)le,  and  attril:)uted  changes  in  the  relative  distribution  of  land  and 
sea  to  movements  of  the  land. 

This  view  was,  however,  not  quite  unchallenged.  In  1848  Robert 
Chambers,  a  Scotch  philosopher,  distinguished  for  his  remarkable  in- 
sight into  many  problems,  in  his  book  Ancient  Sea  Margins  described 
those  of  both  sides  of  Scotland.  He  collected  evidence  from  all  parts  of 
the  British  Isles  and  from  various  countries  and  continents  to  show  the 
existence  of  raised  sea-beaches  at  many  different  levels.  He  declared 
that  the  Ijeaches  on  the  eastern  and  western  coasts  of  Scotland  are 
exactly  at  the  same  height  and  that  these  beaches  are  perfectly  hori- 
zontal. He  maintained  that  if  these  terraces  had  been  foimed  by  the 
uplift  of  the  land,  they  mvist  have  showed  some  signs  of  tilting  like  those 
folded  rocks  that  have  unc^uestionably  been  formed  by  the  crumpling  of 
the  cnist.  He  referred  to  cases  of  incliried  beach-lines  and  accepted 
them  as  due  to  earth  movements  ;  but  the  horizontal  terraces  of  the 
British  Isles  he  concluded  must  be  due  to  some  other  cause. 

He  advanced  the  important  doctrine  that  the  uniform  uplift  of  a 
heterogeneous  area  of  the  earth's  crust  is  practically  impossible. 

This  principle  may  be  explained  by  a  local  illustration.  Travellers 
by  train  from  Dumbarton  to  Helens];)urgh  may  see  on  the  northern  side 
of  the  line  a  remarkably  distinct  line  of  old  cliffs  rising  abruptly  from  an 
unmistakable  sea  l>each.  The  upper  edge  of  this  beach  for  miles  along 
the  coast  is  almost  exactly  fifty  feet  above  the  present  level  of  the  sea. 
But  the  hills  behind  these  cliflFs  are  cut  through  by  three  important 
fault-lines  running  from  north-east  to  south-west  and  so  striking  the 
shore  nearly  at  right  angles.  There  is  a  fourth  fault-line  at  Ardoch, 
near  Dvimbarton,  trending  more  nearly  from  east  to  Avest.  These  fault- 
lines  are  old  earth-fractures,  along  which  the  rocks  have  been  moved 
upward  or  downward  for  hundreds  of  feet ;  but  the  50-foot  l)each  crosses 
these  fractures  Avithout  the  slightest  change  of  level. 

A  fault-line  on  which  still  greater  movements  have  taken  place 
reaches  the  beach  at  Kilcreggan  on  Roseneath  Peninsula.  That  fault 
plane  is  known  as  the  Highland  Boundary  Fault,  for  it  brought  the  Old 
Red  Sandstone  of  the  Midland  Valley  of  Scotland  against  the  nieta- 
morphic  rocks  of  the  Highlands,  and  the  vertical  movement  must  have 

1  C.  Lyell,  Phil.  Trans.  Royal  Society,  1835,  pp.  1-38. 
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been  many  thousands  of  feet.  That  line  is  the  track  of  one  of  the 
greatest  rock  displacements  in  the  British  Isles,  and  that  movements  are 
probably  still  in  progress  along  it  is  indicated  by  the  frequent  slight 
earthquakes.  Nevertheless,  the  50-foot  beach  at  Kilcreggan  stands 
at  the  same  level  on  both  sides  of  this  great  fault.  Old  beaches  may 
be  seen  50  feet  above  Ordnance  datum  in  many  places  on  the  Scottish 
coasts,  as  between  Ballantrae  and  Bennane  Head  in  Ayrshire,  around  the 
Firth  of  Clyde,  and  at  Fort  William  ;  and  in  eastern  Scotland  this 
beach  is  said  to  occur  in  many  places  at  precisely  the  same  level  in  the 
Moray  Firth  and  the  Firths  of  the  Tay  and  the  Forth. 

According  to  Chambers  it  is  practically  impossible  that  the  whole  of 
Scotland  can  have  been  upraised  50  feet  without  fresh  movements 
having  happened  along  these  old  fractures,  as  they  are  permanent  planes 
of  weakness.  Hence  he  claimed  that  shore-lines  that  are  absolutely 
horizontal  around  a  land  made  of  rocks  of  very  different  strengths  and 
traversed  by  great  folds  and  faults  niust  be  dvie  to  the  sea  having  sunk 
and  not  to  the  land  having  been  uplifted. 

To  explain  horizontal  beaches  around  a  heterogeneous  country, 
Chambers  thus  appealed  to  variations  in  the  sea-level  and  issued  the 
first  important  protest  against  the  doctrine  that  it  cannot  vary.  He 
made  the  luminous  suggestion  that,  as  according  to  Darwin's  theory 
of  coral  islands  the  tropical  seas  have  been  for  a  long  time  steadily  be- 
coming deeper,  the  consequent  increase  in  the  capacity  of  the  ocean-basins 
in  the  tropics  must  cause  a  fall  in  the  level  of  the  sea  throughout  the 
world.  Suess  in  his  great  work  The  Fare  of  f/ie  Earth  has  adopted  the 
same  position  and  carried  it  to  lengths  of  which  Chambers  never  dreamt ; 
for  Suess  applies  the  same  arguments  to  the  horizontal  Cretaceous  rocks 
on  the  summits  of  the  Rocky  Mountains,  and  concludes  that  they  must 
have  been  deposited  there  when  the  sea-level  stood  1-1:,000  feet  higher 
than  it  does  at  the  present  day. 

The  easy  and  convenient  assumption  that  the  surface  of  the  sea 
stands  at  a  fixed  and  uniform  level  is,  therefore,  once  again  in  doubt. 
Small  differences  are  unquestionable.  It  has  been  proved  by  direct 
measurement  that  the  mean  level  of  the  sea  around  the  British  Isles 
varies  in  places  from  12  to  15  inches.  According  to  Maury,^  the 
middle  of  the  G-idf  Stream  off  Cape  Hatteras  is  two  feet  higher  than 
the  level  of  the  Atlantic  outside  it.  Levelling  of  the  most  careful 
possible  character  across  Europe  from  the  Baltic  and  the  Atlantic  to  the 
Mediterranean  has  shown,  according  to  the  report  of  the  International 
Geodetic  Commission  in  1879,  that,  taking  the  mean  level  of  the  Baltic 
at  Swinemunde  as  the  datum  line,  the  North  Sea  at  Cuxhaven  is  higher 
by  nearly  3  inches,  the  English  Channel  at  Calais  is  higher  by  2  inches, 
and  the  Mediterranean  at  Marseilles  is  lower  by  29  inches.  Along  the 
French  coast  the  level  is  1 3  inches  higher  at  Brest,  1 6  inches  higher  at 
Bayoime,  while  at  the  intermediate  station  at  La  Rochelle  it  is  12 
inches  lower  than  the  datum. 

Engineers    have    constantly   affirmed   difference   of    sea-level    in    ad- 

1  M.  F,  Maury,  The  Physical  Geography  of  the  Sea.    Tenth  edition,  1861,  pp.  37,  38. 
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jacent  seas  as  the  result  of  direct  measurements.  It  was  declared,  for 
example,  that  the  Suez  Canal  was  impracticable  owing  to  the  dift'erence 
between  the  sea-levels  of  the  Mediterranean  and  the  Red  Sea.  That 
bogey  was  of  respectable  antiquit^^  According  to  Aiistotle  both  Sesostris 
and  Darius  were  oliliged  to  stop  cutting  a  canal  from  the  Red  Sea  to  the 
Nile  by  the  fear  that  lower  Eg\'pt  would  be  submerged  and  the  Nile 
obliterated.  This  venerable  myth  was  thought  to  have  been  justified  in 
1799,  when  Lepere  levelled  across  the  Isthmus  of  Suez  and  concluded 
that  the  Mediterranean  stands  33 i  feet  lower  than  the  Red  Sea  at 
Suez.  This  estimate  Avas  generally  accepted  for  OA'er  fift}^  years,  though 
denied  by  some  British  observers. 

The  detailed  levelling  undertaken  between  1(S47  and  1856  dimng 
the  surveys  for  the  Suez  Canal  showed,  according  to  the  amount  accepted 
in  the  report  of  the  International  Scientific  Commission  of  1857,  that 
the  Mediterranean  is  7  feet  7  inches^  above  the  point  taken  as  the 
datum  level  for  the  Red  Sea  at  Suez. 

Differences  in  sea-lcA'el  unquestionably  exist.  Manv  factors  must 
cause  them.  The  sea  in  an  area  beneath  high  aii'-pressure  has  its  surface 
pushed  downward  and  the  displaced  water  rises  in  the  adjacent  areas, 
where  the  barometer  is  lower.  According  to  Hirsch,  at  the  International 
Geodetic  Conference^  at  the  Hague  in  1882,  differences  in  sea-level  so 
caused  may  amount  to  18  inches. 

A  second  inevitable  cause  of  inequality  is  the  influence  of  the  wind. 
The  wind  drives  the  water  before  it,  and  piles  it  up  against  an  opposing 
coast  or  in  arms  of  the  sea.  The  effect  of  the  wind  therefore  should 
cause  the  sea  to  stand  at  a  higher  level  in  British  Ijays  facing  the  south- 
west, than  on  those  opening  north-eastward  (which  the  prevalent  winds 
would  tend  to  empty).  This  heajDing  up  by  the  wind  would  be  impeded 
in  a  shallow  sea  by  the  friction  of  the  water  against  the  sea  floor.  Hence 
as  a  bay  becomes  shallower  by  the  deposition  of  sediment,  the  inflow  of 
the  sea  is  retarded  hy  increased  friction  and  the  water  level  is  lowered  : 
and  if  the  slope  of  the  shore  were  gradual  a  comparatively  slight  fall  of 
the  sea  would  mean  the  emergence  of  a  broad  band  of  land.  The  foi'ma- 
tion  of  a  new  shoal  along  a  coast  might  similarly  impede  an  onsetting 
current,  and  therefore  lead  to  a  fall  of  sea-level  along  the  shore. 

Other  inequalities  are  due  to  clifterences  in  the  weight  of  sea  water. 
Sea  water  on  an  average  contains  thirty-five  parts  of  salt  to  a  thousand 
parts  of  sea  water.  But  in  the  tropics  the  rapid  ev^aporation  raises  the 
salinity  to  thirty-sev^en  parts  in  the  thousand,  while  in  the  Arctic  Seas 
the  melting  of  ice  adds  so  much  fresh  water,  that  near  the  edge  of 
the  polar  ice-pack  the  salinity  falls  to  thirty-three  parts  in  the  thousand. 
Hence  a  column  of  tropical  water  weighs  heavier  than  a  colunni  of  water 
of  the  same  height  in  the  Arctic  seas.^  So  if  one  limb  of  a  U-tu])e  were 
filled  with  tropical  water  and  the  other  with  polar  A\'ater,  and  the  two 

1  Isthmus  of  Suez  Ship  Canal,  Report  and  Flan  of  the  International  Scientific  Commission. 
London,  18.57,  p.  5L 

-'  "Tableau  provisoire  de  comparaison  des  niveaux  moyens  des  mers  d'Europe,"  TVc- 
handl.  Allgemeine  Conferenz  der  Interiiatioyialen  Erdinessung.     Hague,  1SS2  (1883),  p.  25. 

=*  The  differeuce  is  slightly  reduegd  by  the  warmth  of  the  tropical  water. 
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were  then  allowed  to  meet  by  opening  a  tap  at  the  bend  of  the  tube,  the 
tropical  water  would  foi'ce  the  polar  water  to  rise  and  would  keep  it 
standing  at  a  higher  level. 

Difterences  in  salinity  are  still  greater  between  open  and  inclosed 
seas.  Thus  the  Baltic,  being  connected  with  the  North  Sea  only  by 
the  narrow  Danish  straits  and  being  continually  diluted  by  the  abundant 
fresh  water  poured  into  it  by  the  rivers  of  Sweden  and  Russia,  has  a 
mean  salinity  of  under  thirty  parts  of  salt  in  the  thousand  of  water  ; 
while  in  the  northern  part  of  the  Baltic  the  water  is  so  fresh  that  it  is 
drinkable,  and  it  contains  as  low  as  two  and  a  half  parts  of  salt  in  the 
thousand.  It  is,  therefore,  inevitable  that  the  level  of  the  Baltic,  owing 
to  the  lighter  character  of  its  water,  should  be  higher  than  that  of  the 
North  Sea;  while  at  a  former  period  when  the  Baltic  water  was  Salter 
its  level  would  have  been  lower.  Hence  the  increasing  freshening  of 
the  Baltic  water  should  lead  to  a  rise  of  its  surface,  though  this  move- 
ment happens  to  have  been  overpowered  by  others,  so  that  the  opposite 
change  is  apparently  in  progress. 

The. Red  Sea,  on  the  other  hand,  has  no  rivers  discharging  into  it, 
and  all  its  conditions  are  exceptionally  favourable  to  rapid  evaporation  ; 
the  loss  of  water  can  only  be  replaced  by  inflow  from  the  Clulf  of  Aden 
through  the  Straits  of  Babelmandeb  ;  and  thus,  as  was  pointed  out  by 
Maury  in  his  famous  work  Tin.'  P/ii/sical  Geography  of  the  Sea,  the  surface 
of  the  Red  Sea  ^  is  an  inclined  plane  sloping  downward  to  the  north, 
where,  from  May  to  October,  the  sea  surface  is  two  feet  lower  than  it 
is  at  the  Straits  of  Babelmandeb. 

The  Mediterranean  supplies  clear  illustrations  of  the  irregularity  of 
sea-level  due  to  variations  in  the  density  of  its  water.  The  hottest  area 
in  the  Mediterranean  is  off  the  northern  coast  of  Africa,  between  Crete 
and  Cyrenaica.  Evaporation  is  greatest  there,  and  consequently  the 
waters  are  there  most  saline  and  heaviest.  Hence,  as  Suess  has  pointed 
out,  this  part  of  the  Mediterranean  must  haA^e  a  somewhat  funnel- 
shaped  surface,  sloping  from  all  sides  downward  toward  a  depressed  area 
of  heavy  water. 

I  recently  had  occasion  to  consider  the  probaljle  extent  of  this 
depression,  using  the  data  collected  in  1892  by  the  Austrian  Hydro- 
graphic  Expedition  in  the  Polar  Excluding  differences  due  to  tem- 
perature, and  considering  only  the  water  down  to  6000  feet  deep,  the 
Avater,  if  stagnant,  would  stand  24  feet  lower  just  south  of  Crete  than  in 
adjacent  localities.  Accordingly  any  cause  that  mixed  this  salt  water 
with  the  rest  of  the  Mediterranean  would  lead  to  the  filling  up  of  this 
depression  and  a  consequent  slight  fall  of  the  sea-level  elsewhere. 

The  inequalities  in  sea-level  previously  mentioned  are  either  compara- 
tively small,  or  are  due  to  tempoi'ary  causes  and  are  therefore  inconstant. 
Reference  to  these  differences  is,  however,  useful,  as  they  lead  to  other 
factors  which  are  perhaps  less  ol>vious  l)ut  may  be  more  effective.  The 
attempt  has  been  made  to  explain  the  raised  beaches  of  northern  Europe 

1  Tenth  edition,  1861,  p.  174. 

-  "Berichte  der  Commission  ftir  Erforschung  des  ostlichen  Mittelmeeres,"  Deid:  Akad. 
Wiss.     Wieu.,  1892,  vol.  li.\-.  pp.  17-116,  26  pi. 
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and  Xorth  America  by  the  former  existence  of  an  ice-cap  over  the  Xorth 
Polar  regions.  The  melting  of  a  thick  polar  ice-sheet  would  raise  the 
IcA-el  of  all  the  oceans.  Lord  Kehin  ^  calculated  that  a  reduction  of  the 
assumed  Antarctic  ice-cap  by  iOO  feet  in  thickness  would  raise  sea-level 
throughout  the  Avorld  by  10  feet. 

A  polar  ice-cap  would  have  had  a  second  effect  that  might  have  been 
localh^  far  more  powerful.  According  to  the  law  of  gravity,  every 
particle  in  the  world  is  attracting  every  other.  A  mass  of  land,  there- 
fore, exercises  a  lateral  pull  upon  all  adjacent  material.  Accordingly 
an  ice-sheet  in  the  North  Polar  regions  would  have  exerted  a  lateral 
attraction  upon  the  waters  of  the  adjacent  seas  and  led  to  a  rise  of  sea- 
level  throughout  the  North  Polar  regions,  and  a  consequent  depression 
of  the  sea  elsewhere. 

The  prol)al»le  disturbance  of  sea-lcA'el  due  to  the  attraction  of  an  ice- 
cap has  been  calculated  by  Professor  R.  8.  Woodward,  of  the  United 
States  Geological  Survey.^  A  circular  ice-cap  10,000  feet  thick  over  the 
North  Polar  area  and  extending  all  around  the  Pole  to  the  latitude  of 
71°,  would  attract  the  sea  water  towards  it,  to  an  amount  that  would 
vary  with  the  slope  of  the  ice.  If  the  whole  ice-cap  were  10,000  feet 
thick,  so  that  it  ended  in  vertical  ice-cliffs,  the  sea  surface  would  be  raised 
along  its  edge  573  feet,  and  be  lowered  281  feet  at  the  South  Pole  ; 
while  if  a  fiord  extended  through  the  ice-cap  to  the  North  Pole,  the  water 
there  would  stand  1198  feet  above  the  level  at  which  it  would  stand  if 
there  were  no  ice-cap. 

If  the  ice,  however,  were  10,000  feet  thick  only  at  the  centre  and 
thence  tapered  uniformly  to  a  thin  margin  the  sea  would  be  upraised 
139  feet  at  the  edge  of  ice  and  695  feet  in  the  assumed  fiord  at  the 
Pole.3 

In  both  the  previous  cases  there  would  only  be  a  very  slight  slope 
of  the  sea  surface  away  from  the  edge  of  the  ice,  and  Professor  Wood- 
ward calculated  the  size  required  for  an  ice-cap  to  cause  the  sea  around 
it  to  have  a  slope  of  5  feet  per  mile  for  60  geographical  miles  from 
its  edge  ;  and  he  found  that  for  this  disturliance  to  be  produced  by  an 
ice-cap  covering  all  the  area  north  of  the  parallel  of  71°,  it  would  have 
to  be  of  the  impossil_)le  thickness  of  50,000  feet.'* 

The  once  popular  theory  that  many  raised  beaches  were  due  to  the 
level  of  the  northern  seas,  having  been  raised  by  the  attraction  of  an 
Arctic  ice-cap,  is  now  mainly  of  interest  in  that  it  calls  attention  to  the  in- 
evitable effect  of  the  lateral  attraction  of  the  continents  upon  the  oceans 
lieside  them. 

Any  land  must  pull  the  waters  in  the  adjacent  oceans  towards  it ; 
so   that  the  sea  surface  stands  at  a  higher  level  (i.e.  it  is  at  a  greater 

1  W.  Thomson,  "Polar  Ice-caps  and  their  Influence  in  Changing  Sea-Jevels,"  Trans. 
Geol.  Soc.  Glasgovj,  vol.  viii.  part  ii.,  1888,  p.  340. 

2  R.  S.  Woodward,  "On  the  Form  and  Position  of  the  Sea  Level  with  special  Reference 
to  its  Dependence  on  Superficial  Masses  symmetrically  disposed  about  a  normal  to  the 
Earth's  Surface,"  Bull.  U.S.  Geol.  Surv..  No.  48.     Washington,  1888. 

3  Tbid.,  p.  66.  ■*  Ibid.,  p.  68. 
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distance  from  the  centre  of  the  earth)  along  the  shores  of  a  continent 
than  upon  an  island  in  the  same  latifude  in  the  midst  of  the  ocean. 

The  power  of  this  attraction  may  be  illustrated  hy  a  simple  hypo- 
thetical case  Avorked  out  by  Colonel  A.  E.  Clarke.^  He  assumed  a 
mountain  ridge  with  a  triangular  cross  section,  a  l)ase  four  miles  wide, 
the  height  of  the  crest  of  the  mountain  one  mile,  and  the  position  of  the 
crest  one  mile  from  the  western  and  three  miles  from  the  eastern  shore  ; 
then  the  western  slope  is  steeper  than  the  eastern,  and  there  is  more 
land  in  the  western  than  in  the  eastern  half  of  this  range ;  and  owing  to 
the  lateral  attraction  of  the  land  the  surface  of  the  sea  will  be  2|  inches 
higher  along  the  western  coast  than  along  the  easteini  coast. 

The  converse  case  of  the  lowering  of  the  centre  of  a  lake  or  sea  by 
the  attraction  of  the  water  towards  the  shoi-e  has  been  calculated  by 
Professor  R.  S.  Woodward.-  He  shows  that  in  a  lake  140  miles  in 
diameter  and  1000  feet  deep,  and  with  the  sides  vertical  as  in  a  tank, 
the  lateral  attraction  of  the  shore  would  cause  the  water  to  be  3^  feet 
lower  at  the  centre  of  the  lake  than  at  the  margin  ;  but  if  the  shores  of 
the  lake  were  not  vei'tical  but  have  a  steep  slope  the  difference  might  be 
as  much  as  3-62  feet;  and  with  a  gradual  slope  the  difference  might  fall 
to  2-70  feet. 

That  the  sea-level  will  be  raised  by  the  lateral  attraction  of  the  land 
is  admitted  by  all  authorities.  Thus  if  a  volcano  built  up  a  pile  of  rock 
from  an  ocean  bed  till  the  top  just  reached  the  level  where  the  sea  sur- 
face was  standing  at  the  beginning  of  the  eruption,  this  shoal  would  still 
be  submei'ged  owing  to  a  slight  local  uprise  of  the  sea  caused  by  water 
being  drawn  to  the  locality  liy  the  attraction  of  the  ■s'olcanic  mass.^  The 
determination  of  the  actual  amount  to  which  sea-le\'el  is  disturbed  by 
the  attraction  of  the  land  is,  however,  a  very  difficult  problem,  as  it 
involves  some  speculative  assumptions  as  to  the  nature  of  the  deeper 
layers  of  the  earth's  crust  and  some  factors  whose  values  are  uncertain. 
The  question  is  one  of  such  complex  mathematics  that  the  ordinary 
geographer  can  only  note  the  conclusions  of  the  experts  and  trust  that 
the  truth  will  lie  somewhere  between  the  opposite  extremes. 

Professor  R.  S.  Woodward  has  carefully  calculated  the  disturbance 
of  sea-level  due  to  the  attraction  of  the  continents,  in  accordance  with 
two  different  assumptions  as  to  the  nature  of  the  earth's  crust  beneath 
them.  His  results  show  that  unless  the  mass  of  a  continent  above  sea- 
level  be  counterbalanced  by  the  deficiency  of  an  equal  amount  of 
material  in  the  foundation  of  the  continent,  then  the  effect  of  the  con- 
tinents on  the  sea-level  must  be  considerable.  The  effect  on  the  sea 
surface  would  be  irregular  as  the  water  would  be  raised  most  along 
coasts  nearest  the  centre  of  the  continent  and  least  on  the  shores 
of  outlying  peninsulas.  Thus  in  the  case  of  Europe  and  Asia  the 
maximum  effect  would  be  in  the  centre  of  the  joint  continent  in  Turkes- 
tan ;  and  if  the  estuary  of  the  01)i  had  been  continued  southward  into 

1  A.  R.  Clarke,  Geodesy,  1880,  pp.  93-94.  2  r,  s.  Woodward,  op.  cit.,  p.  59. 

3  See  e.g.,  F.  R.  Helmert,  Die  Mathematischen  und  Physikalischen  Thcorieen  der 
Hoheren  Qeodasie,  Part  II.  Die  Physikalischen  Theorieen,  mit  Untersuchungen  Uber  die 
Mathematische  Erdgestalt  auf  Grund  der  Beobachtungen.     Leipzig,  1884,  p.  311. 
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that  region  then  the  water  level  in  it  would  stand,  according  to  Professor 
AVoodward's  calculation,  no  less  than  2881  feet  above  normal  sea-level.^ 
On  the  coasts  of  Eurasia  the  attraction  would  be  less  in  proportion  to 
the  distance  from  Turkestan ;  hence  in  order  to  determine  the  height  of 
the  sea-level  at  any  point  on  the  coast  it  is  necessary  to  know  the  influ- 
ence of  the  attraction  at  given  distances  from  the  centre  of  the  continent. 

Professor  Woodward  has  calculated  the  amount  for  every  ten  degrees 
of  distance.  The  shore  of  the  Arabian  Sea  is  approximately  20°  from 
the  centre  of  the  continent,  and  the  sea-level  would  Ije  raised  there  2588 
feet ;  and  from  this  level  the  sea  surface  would  slope  downwaixl  along  the 
coast  till  at  Cape  Comorin  and  Ceylon,  20'  further  south,  it  would  stand 
1500  feet  lower  than  at  the  head  of  the  Arabian  Sea.  On  the  coast  of 
the  Arctic  Ocean  at  localities  30°  distance  from  Turkestan,  the  Avater- 
level  would  be  2148  feet  above  the  normal,  while  on  the  Atlantic  coast 
of  Spain  or  on  the  eastern  coast  of  Japan,  at  60°  distance,  the  elevation 
Avould  be  only  111  feet. 

These  calculated  variations  in  sea-level  are  no  doubt  much  gi-eater 
than  the  differences  that  actually  exist ;  thus  the  estimated  difterence 
betw^een  the  sea-level  in  Baluchistan  and  Ceylon  is  nearly  three  times  as 
great  as  was  estimated  bv  Pratt.  He  calculated  that  the  attraction  of 
the  Himalaya,  unless  counteracted  by  some  suliterranean  deficiency, 
causes  the  sea  to  be  565  feet  higher  at  Kurachi  than  at  Cape  Comorin, 
and  a  difference  of  300  feet  is  regarded  by  Dr.  H.  R.  Mill "'  as  "  demon- 
strated "  by  the  work  of  the  Indian  Trigonometrical  Survey.  Hence  the 
attraction  of  the  land  masses  on  the  sea  may  be  reduced  owing  to  the 
lightness  of  the  material  under  the  continents ;  and  on  one  assumption 
of  the  amount  of  this  deficiency  in  material,  Woodward  calculates  that 
the  sea-level  in  the  centre  of  Eurasia  would  be  raised  only  ten  feet 
instead  of  2900  feet.^ 

Woodward  says,  however,  that  even  with  this  small  upraising  of  the 
sea  there  would  probably  be  a  well-marked  slope  of  the  surface  away 
from  the  shores,  and  the  existence  of  a  considerable  depression  in  the 
mid-oceans  is  indicated  l)y  pendulum  observations.  Observations  have 
been  made  at  many  points  on  the  earth's  surface.  A  list  is  given  l)y 
Helmert,^  and  according  to  it  the  length  of  a  second-beating  pendulum 
at  St.  Helena,  in  latitude  15°  56'  S.,  is  -991581  metre.  Cocanada,  on 
the  eastern  coast  of  India  north  of  Madras,  in  latitude  16°  56'  N.,  is  a 
degree  further  from  the  equator  than  St.  Helena;  hence  we  should 
expect  the  second  pendulum  there  to  be  longer  :  but  its  actual  length  is 
only  -991379  metre.  At  Damargida,  another  Indian  locality,  in  18°  3' 
N.,  the  second  pendulum  is  still  only  -991328  metre.  Excluding  islands, 
there  is  no  locality  in  Helmert's  list  with  the  second-beating  pendulum 
as  long  as  at  St.  Helena,  till  we  come  to  San  Bias  in  California  (latitude 
21°  32'  N.),  and  eA'en  there  it  is* slightly  less,  viz.  -991577  metre. 

The  obserA-ations  on  the  American  shore  of  the  Atlantic  at  Bahia  and 

1  R.  S.  Woodward,  op.  cit.,  p.  81. 

2  H.  R.  Mill,  "Oceanography,"  E^icycl.  Brit.,  vol.  xxxi.,  1902,  p.  311. 

3  R.  S.  Woodward,  oji.  cit.,  p.  8.5. 

*  F.  R.  Helinert,  fqi.  cit.,  pp.  215-2-22. 
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Kio  de  Janeiro,  the  one  north  and  the  other  south  of  the  latitude  of  St. 
Helena,  both  indicate  the  exceptional  length  of  the  pendulum  on  that 
island. 

There  are  no  douljt  instances  the  other  way,  Imt  if  the  pendulum 
oliservations  at  St.  Helena  are  reliable  the  sea  surface  there  is  decidedly 
depressed  in  comparison  with  continental  stations  at  the  same  distance 
from  the  equator.  And  according  to  Listing  the  sea  svirface  at  St. 
Helena  is  3160  feet  loAver  than  it  is  at  the  mouth  of  the  Thames.^ 

A  similar  depression  of  the  sea  surface  in  the  Central  Pacific  is  indi- 
cated by  comparison  between  Guam  in  the  Ladi'one  Islands  in  the  Central 
Pacific  (latitude  13'^  26'  N.)and  southern  India.  At  Guam-  the  average 
length  of  the  second  pendulum  from  two  determinations  is  "991433  metre, 
and  in  North  Bangalore  in  India,  a  station  more  than  twenty  miles 
nearer  the  equator,  the  second  pendulum  requires  a  length  of  •991121 
metre.  Suess  accepts  the  conclusion  that  in  consequence  of  the  laud- 
attraction,  the  surface  of  the  centre  of  the  Pacific  may  be  over  3300 
feet  lower  than  it  is  upon  its  shores.^ 

According  to  later  authorities  these  estimates  of  the  difference  be- 
tween the  mid-oceanic  and  coastal  levels  of  the  sea  are  exaggerated.  For 
Penck  ^  quotes  Helmert  and  Hergesell,  that  the  maximum  possible  de\aa- 
tion  must  be  less  than  an  elevation  or  depression  of  770  feet. 

Nevertheless  whatever  the  amount  of  the  lateral  uplift  of  the  sea  may 
be,  this  influence  unquestionalily  exists  ;  and  if  a  continent  be  reduced  in 
height  by  sul;)sidence  or  in  mass  l^y  denudation,  its  hold  on  the  sea  is 
lessened  ;  the  water  will  recede  from  the  shores,  and  rise  in  the  centre  of 
the  ocean.  This  factor  may  cause  a  rise  of  the  sea-le-\'el  of  hundreds  of 
feet,  and  thus  completely  drown  a  low  tropical  island. 

An  elevation  of  a  continent  on  the  other  hand  will  raise  the  sea-level 
on  the  shore  and  lower  it  in  mid-ocean. 

These  changes  will  affect  Avide  areas,  but  they  would  be  estaljlished 
slowly.  And  there  is  another  cause  which,  as  has  long  since  been 
recognised,  may  occasion  sudden  and  world-wide  changes  in  sea-level. 
It  was  pointed  out  by  Lyell  and  later  by  Chamliers,  but  its  importance 
was  first  clearly  established  by  Suess.  If  the  floor  of  an  ocean  sinks, 
that  ocean  basin  is  rendered  more  capacious,  and  Avater  will  flow  into  it 
from  other  seas,  and  thus  the  sea-level  Avill  be  lowered  throughout  the 
Avorld.  Such  a  movement  must  now  be  taking  place  if  Darwin's  famous 
theory  of  coral  reefs  be  true  ;  for  a  wide  area  in  the  Central  Pacific  would 
be  slowly  sinking ;  and  Avith  the  increasing  depth  of  the  A^ast  oceanic 
area  involved  in  this  movement  the  sea  must  sag  away  from  the  land  all 
over  the  Avorld.  If,  on  the  other  hand,  the  oceans  should  become 
shalloAver  the  Avater  thus  displaced  must  rise  again  upon  the  land.     The 

1  J.  B.  Listing,  "Neue  geometrische  iind  dyuaniische  Coiistauteii  des  Erdkorpers," 
Nadir.  K.  Oes.  Wiss.  Gcittingen,  1877,  No.  27,  pp.  749-815.  He  calculates  that  St.  Helena 
has  a  depression  of- 847  metres,  p.  803  ;  and  that  sea-level  near  London  is  -118  metres, 
p.  799. 

2  Helmert,  op.  cit.,  p.  216. 

3  Suess,  La  Face  de  la  Terre,  vol.  i.  p.  3. 

*  A.  Penck,  Morphologic  der  Erdoberfliiche,  vol.  i.,  1894,  p.  9. 
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foundering  of  an  ocean  floor  may  be  ultimately  due  to  the  secular  con- 
traction of  the  earth ;  but  probably  the  most  frequent  immediate  cause 
is  a  movement  of  the  crust  due  to  a  deformation  of  the  earth,  so  that 
while  the  ocean  floors  may  be  rising  at  one  place  they  may  be  sinking  at 
another. 

Chambers's  appeal  to  the  deepening  of  the  tropical  seas  to  explain  the 
raised  beaches  round  Scotland  is,  however,  not  satisfactory,  because  these 
beach  lines,  though  remarkably  horizontal  for  long  distances,  do  not  persist 
around  the  British  Isles.  It  has  been  pointed  out  by  Sir  Archibald 
Geikie^  that  the  beach  lines  so  familiar  to  us  on  the  Clyde  do  not  occur 
on  the  Orkney  and  Shetland  Islands  nor  in  England,  though  both  areas 
haA^e  equally  good  opportunities  for  the  preservation  of  any  beaches  that 
might  have  been  present.  The  beaches  of  the  Clyde  and  Forth  and 
Moray  Firth  must  have  been  formed  by  a  sul)sidence  of  the  sea  or  an 
uplift  of  the  land  which  affected  most  of  the  mainland  of  Scotland  but 
not  the  Orkneys  nor  England.  Variations  in  salinity,  in  atmospheric 
pressure  or  in  the  winds  could  not  have  caused  such  a  regular  elevation 
of  the  sea  along  so  great  a  length  of  coast,  and  on  both  sides  of  Scotland ; 
hence  it  appears  necessary  to  appeal  in  this  case  to  an  actual  uplift  of 
the  land. 

Professor  Suess  and  Chambers  have  both  denied  the  possibility  of  a 
uniform  uplift  of  a  complex  part  of  the  earth's  crust.  The  tilting  of 
Scandinavia  is  the  test  case  in  this  controversy,  but  the  asserted  uplift  of 
the  land  there  is  rejected  by  Professor  Suess,  who  attributes  the  apparent 
sinking  of  the  Baltic  and  uprise  of  north-eastern  Sweden  to  the  emptying 
of  the  Baltic  by  various  geographical  processes. 

Some  of  Professor  Suess's  evidence  is  certainly  difficult  to  reconcile 
with  the  theory  of  the  Scandina^'ia  uplift ;  he  quotes  trees  that  were 
centuries  old  and  had  gi'own  Avithin  a  few  feet  of  the  existing  shore-line  ; 
and  if  the  land  has  been  rising,  these  trees  would  have  begun  to  grow 
beneath  the  surface  of  the  Baltic,  and  must  have  been  standing  most 
of  their  life  in  the  sea.  Such  eiidence  is,  however,  almost  as  difficult  to 
explain  by  the  slow,  progressive  emptying  of  the  Baltic.  If  the  evidence 
of  the  trees  be  relialile,  the  movement,  whether  it  1)e  due  to  the  I'ise  of 
the  land  or  the  fall  of  the  sea,  must  be  irregular  and  affect  some  places 
and  not  others.  Most  S^vedish  geologists  consider  that  Suess's  ingenious 
explanations  do  not  suffice  for  the  facts,  and  thev  accept  the  old  theory 
of  a  slow  uprise  of  the  land. 

There  certainly  are  causes  which  can  uplift  blocks  of  the  earth's  crust. 
One  of  these  is  an  increase  in  temperature.  When  material  is  heated  it 
expands,  and  the  slow  rise  and  fall  of  the  temple  of  Jui^iter  Serapis  is 


1  Presidential  Address  to  the  Geological  Society.  Quart.  Journ.  Geol.  Soc,  vol.  Ix. 
1901,  Proc.  jip.  Ixxx.-civ.  In  his  address  Sir  Archibahl  Geikie  insists  that  the  Scottish 
raised  beaches  are  due  to  earth  movements  and  not  to  a  depression  of  sea-level.  He  made  the 
useful  suggestion  (op.  cit.  p.  Ixxxiii.)  that  such  variations  in  the  relative  levels  of  land  and 
sea  should  be  spoken  of  as  the  emergence  and  submergence  of  the  land,  as  those  terms  are 
applicable  to  changes  due  to  movements  either  of  the  land  or  of  the  sea.  These  terms  are 
easier  to  remember  than  those  proposed  by  Suess,  who  calls  a  relative  fall  of  the  sea  a  nega- 
tive movement,  and  a  relative  rise  of  the  sea  a  positive  movement. 
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pro])ably  due  to  the  rocks  underneath  it  having  been  heated  by  the 
eruption  of  1538.  The  expansion  of  the  rocks  gradually  raised  the 
ground,  and  as  they  cooled  again  the  shrinkage  caused  the  level  to  be 
slowly  lowered. 

The  uplift  of  a  wide  block  of  the  earth's  crust  may  be  explained  by 
reference  to  the  principle  of  isostasy,  advanced  by  Sir  George  Airy^  in 
1855.  Each  block  of  the  earth's  crust  is  regarded  as  in  equililn-ium,  as 
if  it  wei-e  floating  upon  a  fluid  layer.  If  any  block  of  the  crust  be  loaded 
by  the  addition  of  fresh  sediment  or  by  the  accumulation  of  ice  upon  it, 
then  the  increase  of  weight  will  cause  that  block  of  the  crust  to  sink. 
If,  on  the  other  hand,  an  area  be  lightened  by  the  melting  of  ice,  the 
draining  of  a  great  lake,  or  the  removal  of  rocks  Ijy  denudation,  then 
that  area  will  float  upward. 

Scandinavia,  Scotland,  and  parts  of  North  America  ha-\-e  all  in  recent 
geological  times  been  buried  under  vast  sheets  of  ice  which  have  now 
melted  away.  The  raised  beaches  show  that  there  was  a  steady  emerg- 
ence of  the  land  from  the  sea  at  the  very  time  when  the  ice  load  was 
remoA'ed.  The  hundred-foot  Ijeach  around  Scotland  no  doubt  occurred 
during  an  early  period  of  the  retreat  of  the  Scottish  ice  sheet ;  and  as 
Mr.  Hinxman  -  has  shown,  even  the  flfty-foot  beach,  which  was  formed 
when  the  ice  had  so  far  receded  and  the  climate  so  much  improA' ed  that 
men  were  living  in  parts  of  Scotland,  was  yet  earlier  than  some  existing 
moraines,  for  at  Loch  Torridon  a  glacier  once  flowed  across  this  beach. 
The  coincidence  of  the  emergence  of  the  land  with  the  melting  of  the  ice 
certainly  supports  the  idea,  that  in  Scotland  as  well  as  in  Scandinavia 
the  raised  beaches  mark  an  uplift  of  the  land  due  to  the  removal  of  the 
ice  load. 

The  gradual  disappearance  of  the  beaches  proceeding  northward  to 
the  Orkneys  and  southward  into  England  may  have  been  due  to  those 
areas  haA'ing  been  covered  by  a  much  thinner  and  lighter  sheet  of  ice. 
In  the  British  Isles  as  in  Scandinavia  and  in  North  America  the  regions 
covered  l)y  the  thickest  ice  show  traces  of  the  gi-eatest  depression  and 
re-elevation. 

It  appears,  therefore,  that  the  view  urged  by  Dante,  Goethe, 
Chambers,  and  Suess  that  the  uplift  of  land  is  impossible  without  disturl)- 
ance  of  its  horizontality  is  not  established ;  for  the  movements  may 
occur  so  slowly  and  so  gently  that  large  areas  of  land  may  rise  uniformly 
without  any  fresh  movements  on  the  old  faults.  The  uplift  may  cease 
gradually  across  a  sloping  tilted  margin,  or  aliruptly  against  one  or  moje 
of  the  earth  fractures  known  as  faults. 

Nevertheless  it  is  probable  that  local  uplifts  and  subsidences  are  far 
less  frequent  than  has  been  believed,  for  much  of  the  evidence  that  has 
been  appealed  to  as  proof  of  a  movement  of  the  land  is  unconvincing.  It 
has  been  too  often  assumed  that  every  layer  of  peat  or  buried  forest 
below  sea-level  requires  the  assumption  that  the  land  has  sunk. 

1  G.  B.  Airy,  "  On  the  Computation  of  the  Efiect  of  the  Attraction  of  Mountain-masses, 
as  disturbing  the  Apparent  Astronomical  Latitude  of  Stations  in  Geodetic  Surveys."— PAi^ 
TroMS.  Roy.  Soc,  voL  145, 1855,  pp.  101-104. 

2  L.  Hinxman,  Trans.  Geol.  Soc.  Edin.,  vol.  vi.  1892,  p.  249. 
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But  Professor  Suess  has  shown  that  maiw  such  cases  can  be  explained 
without  any  movements  of  the  solid  earth.  For  example,  a  storm  throws 
a  barrier  of  shingle  across  a  bay.  The  stream  that  discharges  into  this 
bay  forces  an  outlet  through  the  barrier,  and  in  time  washes  out  the  old 
salt  water,  and  thus  converts  the  lagoon  into  a  fresh-water  lake.  The 
remains  of  fresh-water  vegetation  and  timber  that  have  floated  into  the 
lake  form  there  a  layer  of  peat  upon  the  floor,  which  is,  therefore, 
below  sea-level.  A  sul)sequent  storm  sweeps  away  the  old  shingle 
l^arrier,  the  sea  reoccupies  all  its  old  bay,  and  marine  shingle  is  spread 
over  the  previous  fresh-water  deposit,  and  thus  there  is  an  alteration  of 
fresh-water  and  marine  beds  without  any  movement  of  the  land. 

Similarly  delta  or  other  alluvial  deposits  formed  along  a  shore  usually 
shrink  greatly  Ijy  the  loss  of  water  and  the  consolidation  of  the  loose 
silt ;  and  thus  soils  formed  on  land  slowly  sink  beneath  sea-level ;  and  if 
sedimentation  does  not  keep  pace  with  the  lowering  of  the  surface  by 
this  shrinkage,  the  sea  will  submerge  part  of  the  coast-land.  This  advance 
of  the  sea  is  a  result  of  contraction  of  loose  material  and  not  of  subsidence 
of  the  solid  crust. ^ 

.Sul)merged  forests  near  wide  sheets  of  recent  alluvium  are,  therefore, 
no  proof  of  any  oscillation  of  the  land ;  and  it  is  in  such  neighViourhoods 
that  railways  are  often  distui^bed  l)y  the  sinking  of  their  embankments, 
and  l)uildings  cracked  or  tilted  hy  the  collapse  of  their  foundations  owing 
to  the  yielding  of  the  underlying  silts. 


PKOCEEDIXGS    OF    THE    EOYAL    SCOTTISH   GEOGEAPHICAL 

SOCIETY. 

At  a  Meeting  of  Council  held  on  the   11th  May,  the  following  ladies 
and  gentlemen  were  elected  Members  of  the  Society  : — 

Miss  M.  Chrystie.  Hon.  Mrs.  ISIuirhead. 

James  A.  Wright.  C.  F.  C.  Browne. 

H.  Spencer  Coker.  The  Secretary,  Caledonian 


United  Service  Club. 


Diploma  of  Fellowship. 


The  Council  conferred  the  Ordinary  Diploma  of  Fellowship  on 
James  E.  Talmage,  Ph.D.,  F.G.S.,  F.R.S.E.,  Consulting  Geologist  and 
Mining  Engineer,  Utah,  and  on  Miss  M.  Chrystie,  Milne's  Institute, 
Fochabers,  subject  to  their  compliance  Avith  the  prescribed  conditions. 

Livingstone  Gold  Medal. 

The  Council  awarded  the  Society's  LiA'ingstone  Medal  for  1909  to 
Lieutenant  E.  H.  Shackleton,  iNI.A^O.,  F.E.A.S.,  F.R.S.G.S.,  on  account 
of  his  Antarctic  Explorations. 

1  The  submergence  of  the  Dumbuck  crannog  referred  to  on  p.  312  is  probably  a  case  of  an 
apparent  rise  of  the  sea  due  to  a  shrinkage  of  estuarine  silts. 
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GEOGRAPHICAL  NOTES. 

Asia. 

The  Survey  of  India  Report. — Tlw  Syrrc//  of  India  Hqjorf,  which 
has  recently  arrived  from  Calcutta,  deals  with  the  operations  of  the 
8m-vey  Department  for  the  year  ending  September  30,  1907.  This 
Department  has  lieen  materially  increased  during  the  last  few  years  in 
its  staft"  of  ])oth  Imperial  and  Provincial  officers,  and  much  of  the  present 
Aolume  relates  to  the  changes  eftected,  or  in  course  of  l)eing  effected,  in 
its  working  system  and  organisation.  One  result  of  these  reforms  is  a 
great  improvement  in  the  drawing,  due  to  the  employment  of  better 
workmen  and  a  closer  supervision  of  the  European  staff". 

The  total  outturn  of  the  surveys  on  all  scales  (which  range  from 
4  inches  to  1  inch  for  the  sqnare  mile)  was  25,740  square  miles,  as 
against  23,312  square  miles  in  the  previous  year.  The  numl)er  of  maps 
issued  during  the  year  was  103,502  sheets,  of  an  aggregate  value  of 
120,984  rupees.  Of  these  about  one-third  are  distributed  to  officials  in 
India,  and  a  certain  number  are  sent  home  to  England.  But  it  is 
admitted  that  the  sale  of  maps  to  the  public  is  still  very  small,  and  this 
is  alleged  to  be  due  to  the  small  numl^er  of  agencies  where  they  are 
obtainalile.     Steps  are  to  be  taken  to  make  them  more  accessil)le. 

A  summary  is  provided  of  the  work  done  by  the  different  parties 
equipped  during  the  year.  One  of  these  was  sent  to  British  Baluchistan, 
where  its  programme  consisted  in  continuing  westwards  the  Kalat 
longitudinal  series  from  where  it  had  been  left  two  years  l^efore.  It 
l)egan  its  work  at  Pragi,  and  at  Kisanen  Chapper  an  astronomical 
azimuth  was  observed.  The  work  proved  very  difficidt,  owing  to  the 
character  of  the  country,  the  frequent  sandstorms,  and  the  prevalence  of 
mirage.  The  Report  states  that  "  the  country  in  Avhieh  the  work  lay  is 
al)0ut  as  desolate  and  barren  as  a  land  can  he.  It  is  practically  nn- 
inhabited,  except  for  a  few  nomad  shepherds  and  the  residents  in  the 
thanas  maintained  along  the  Seistan  trade  route  ;  l^ut  it  is  full  of 
interest  to  the  geologist  and  the  surveyor."  Preparations  were  made  for 
the  resumption  of  work  in  the  ensuing  year  on  the  elevated  Toba  plateau, 
which  is  over  10,000  feet  high. 

At  the  other  extremity  of  India  a  consideralile  amount  of  work  was 
done  in  Burma  and  Upper  Burma.  Reference  is  made  to  a  party  which 
was  employed  on  building  boundary  pillars  on  the  Burma-China  boundary 
between  Panghsang  Nalawt  and  the  Mekong  ri^'er,  lint  no  particulars 
are  given.  This  section  is,  however,  set  clown  for  regular  survey  during 
the  year  1908-9.  In  the  Shan  districts  special  pains  are  ))eing  taken 
to  secure  accurate  transliteration  in  names,  and  on  the  present  maps  the 
names  of  villages  are  suijplemented  by  those  of  the  tribes  inha1>itino- 
them.  The  survev  of  the  South  Shan  states,  south  of  the  AVa,  is 
expected  to  be  finished  in  the  present  year.  There  are  some  excellent 
maps  and  charts,  which  give  an  idea  of  the  cartographic  excellence  of  the 
work  turned  out  by  the  Department. 
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Polar. 

The  French  Antarctic  Expedition. — As  was  briefly  indicated 
in  our  last  issue  (p.  266),  Dr.  Charcot  has  sent  home  from  Deception 
Island  a  report  to  the  Paris  Academy  of  Sciences,  a  copy  of  which  has 
been  sent  to  us.  A  translation  of  this  repoi't  is  given  below.  It  should 
be  noted  that  it  is  unlikely  that  further  news  can  be  received  from  Dr. 
Charcot  till  next  spring. 

"  Deception  Island,  South  Shetlands, 
Dec.  24,  1908. 

"I  have  the  honour  to  inform  the  Academy  of  Sciences  that  the 
Fourquoi  Fas .?,  the  ship  of  the  South  Polar  Expedition,  arrived  at  10  P.M. 
on  December  22  at  Deception  Island,  which  forms  a  part  of  the  South 
Shetlands,  all  well  on  board. 

"  Having  set  out  from  Punta  Arenas  on  December  6  at  9  P.M.,  we 
reached  the  sea  by  the  Murray  Canal  on  the  19th.  While  passing  Cape 
Horn  we  encountered  the  three-masted  French  barque  MicheJef,  from  the 
port  of  Xantes,  with  which  we  exchanged  signals.  December  19  was 
calm  and  clear  with  a  very  heavy  swell  from  the  west.  December  20,  strong 
north-east  wind  with  snow.  December  21,  good  breeze  from  the  east, 
thermometer  0°  C,  weather  clear.  On  the  22nd  in  very  fine  weather 
we  landed  on  Smith  Island,  where  we  saAv  our  first  iceberg,  and  at  10  P.M. 
we  encountered  the  Norwegian  whaler  PMvn,  which  accompanied  us  to 
the  anchorage  in  the  interior  of  Deception  Island,  where  there  are  at 
present  three  parties  of  whalers,  one  Chilian  and  the  others  Norwegian. 

"  The  Magellan  Whaling  Company  had  kindly  given  us  a  letter  for 
Mr.  Andresen,  the  superintendent  of  the  melting  station,  asking  him  to 
give  us  as  much  coal  as  we  could  carry.  We  brought  down  the  mails 
for  the  Avhalers.  They  received  us  cordially,  and  arranged  at  once  to 
supply  us  with  the  thirty  tons  of  coal  which  we  had  burnt  since  Punta 
Arenas. 

"  We  were  able  to  render  an  important  service  to  the  whalers  in  giving 
medical  attention  to  Mrs.  Andresen,  Avho  was  slightly  indisposed,  and  in 
operating  upon  an  unfortunate  Norwegian,  four  of  whose  fingers  had 
been  cut  off  by  a  circular  chopper.  Our  medical  man.  Dr.  Liouville, 
effected  very  skilfully  the  amputation  of  the  four  fingers  of  the  patient, 
who  without  this  operation  ran  a  great  risk  of  dying  of  gangrene. 
We  are  anchored  at  the  entrance  of  what  Avas  formerly  Pendulum  Cove, 
as  indicated  by  the  Unigua)/  in  1905.  In  point  of  fact  this  bay  is 
largely  filled  up  with  debris. 

"  We  began  our  scientific  work  at  once,  and  whilst  the  naturalists, 
Messrs.  Gain  and  Liouville,  and  the  geologist,  Mr.  Gourbon,  collected 
new  .specimens  in  the  i.sland,  Mr.  Bongrain  observed  the  twenty-first 
contact  of  the  eclipse  of  the  sun  of  December  2.3,  and  made  a  series  of 
pendulum  observations  (begun  at  La  Plata  and  Punta  Arenas)  at  the 
exact  spot  where  Foster  made  his  1829  observations,  and  also  I'cgulated 
the  chronometers.  Mr.  Pouch  made  some  soundings  and  did  some 
dredging,   and   has   established  a  station  for  the   observation  of   atrao- 
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spheric  electricity  ;  he  is  also  continuing  the  meteorological  observations 
carried  on  since  leaving  France.  Mr.  Godfroy  has  made  a  plan  of  the 
bay  with  marimetrical  observations.  Finally,  as  at  Punta  Arenas,  Mr, 
Senouque  has  made  a  series  of  magnetic  observations,  and  also  actino- 
metric  observations  during  the  eclipse  of  the  sun,  and  a  sketch-map  of 
the  bay  with  the  photographic  theodolite. 

"  I  may  recall  to  the  Academy  the  fact  that  Deception  Island  is  a 
volcanic  island,  whose  crater  forms  a  large  and  magnificent  harbour  into 
which  one  penetrates  by  a  narrow  fissure  between  two  cliffs,  hardly 
visible  from  the  open.  Captain  Pendleton,  an  American  sealer,  was 
apparently  the  first  to  penetrate  into  this  harbour,  which  A\'as  much  fre- 
quented by  sailing  vessels,  whalers  and  sealers,  and  then  completely 
neglected  for  more  than  a  century.  The  Englishman  Foster,  on  board 
the  Chanticleer,  sojourned  at  Pendulum  Cove  from  January  9  to  March 
4  in  1829,  in  order  to  take  numerous  pendulum  observations.  Mr.  Bon- 
grain  has  just  made  his  series  of  observations,  and  regulated  his  chrono- 
meters, at  the  same  place. 

"  Deception  Island  has  again  become  an  important  centre  for  the  whale 
fishery.  The  present  fieet  is  stationed  in  a  very  suitable  bay,  where  are 
found  abundance  of  fresh  water  and  hot  water  of  a  temperature  of  70°  C. 
It  is  composed  of  two  steam  vessels  of  3000  to  4000  tons,  and  of  two  three- 
masted  vessels  serving  as  lighters  for  coal  and  for  the  melting-house. 
Eight  small  steam  whalers  furnished  with  harpoon  guns  go  out  and 
return  frequently,  towing  the  captured  whales. 

"  Two  hundred  Norwegians  are  occupied  in  this  most  productive 
industry.  We  have  been  able  to  give  the  Norwegian  captains  some 
information  about  Port  Lockroy,  and  to  supply  them  with  the  maps 
drawn  by  Mr.  Matha  at  the  time  of  our  last  Antarctic  expedition,  in 
1903-5,  and  the  whalers  are  going  to  set  out  immediately  for  these 
regions. 

"  I  cannot  fox'bear  remarking  that,  while  it  is  a  satisfaction  to  me  to 
see  an  expedition  already  yielding  some  practical  result,  it  is  very  regret- 
table that  our  own  countrymen,  who  were  formerly  the  foremost  whalers  of 
the  world,  show  no  desire  to  re-enter  a  very  profitable  occupation,  which 
would  bring  more  than  well-being  to  our  hardly -pressed  coastal  population. 

"  We  found  at  Pendulum  Cove  a  cairn  left  by  the  Argentine  corvette 
Uruguay,  which  came  so  generously  in  search  of  the  Franrais  in  January 
1905.  This  cairn  contained  a  bottle  enclosing  a  list,  already  half- 
eftaced,  of  the  sailors  of  the  corvette,  and  a  document  in  a  perfect  state 
of  preservation  of  which  the  following  is  the  tenour : — 

Deception  Island,  Jan.  8,  1905. 
I  was  in  this  bay  at  the  above  date   with  the  corvette    Uru(/uay, 
with   the   object  of  obtaining  information  of  Dr.  Charcot's  expedition. 
Not  having  obtained  any,  I  am  steering  for  Wiencke  Island,  where  I  will 
leave  news  of  our  movements.  (Signed)  Ismael  F.  Galindez. 

"  AVe  have  deposited  in  the  same  cairn  a  report  on  our  expedition. 
Since  our  arrival  we  have  been  favoured  by  magnificent  weather. 

"We  shall  set  out  on  the  evening  of  December  25  for  Port  Lockroy, 
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whence,  after  a  short  vi.sit  U)  Vovt  ClLarcot,  we  sluill  shape  our  course  to 
the  south,  effecting  as  umny  landings  as  possible. 

",The  whalers,  who  liave  been  working  here  for  three  years,  all  agree 
tliat  these  regions  liave  never  lieen  so  free  from  ice,  a  fact  which  I  take 
to  be  of  goo<l  augury.  It  may  be  due  only  to  the  ice  not  breaking  up, 
which  would  prevent  us  from  arlvancing  as  we  wish,  but  yet  the  reports 
of  the  ocean-going  ships  encountered  at  liio  de  Janeiio,  Buenos  Aires, 
and  T'unta  Arenas  affirm  that  the  ice  this  year  extends  to  unusually  low 
bititudes,  which  permits  us  to  hope  for  an  unexpecte<I  absence  of  ice  to 
the  south. 

"There  is  much  enthusiasm  on  board,  and  the  crew  is  assisting  with 
energy  and  good  humour  in  the  work  of  the  staff', 

"  I  hope  tliat  the  Aciulemy  of  Sciences,  which  has  already  testified  so 
much  interest  in  our  expedition,  will  approve  of  om-  programme  and  of 
the  beginnings  of  its  execution.  •).  II  <iiaiico'i,  Leader." 


EDUCATIONAL. 

W'e  have  received  from  Messrs.  Geoi'ge  Philip  aiul  Son  a  most  beautiful 
and  interesting  series  of  geographical  pictures,  published  under  the  editor- 
ship of  Mr.  P.  H.  L'Estrange,  whose  name  is  a  guarantee  that  the  pictures 
will  be  of  genuine  educational  value.  The  series  sent  to  us  consists  of 
twenty  plates,  measuring  2o"  x  20",  and  intended  for  exhibition  on  the 
wall  of  the  school  or  class-room.  In  some  instances  the  plate  I)eai"S  two 
pictures,  which  are  enbirgements  from  photographs,  and  in  (jthers  one 
large  one.  The  price  of  the  series,  we  understand,  is  21s.  net.  The 
pictures  are  numbered,  and  are  divided  into  two  sets,  one  dealing  with 
land  forms  (Nos,  1-13)  and  the  remainder  with  climate  and  vegetation 
04-20),  Under  land  forms  we  liave  first  a  series  of  plates  showing  Hat 
rocks,  cut  into  various  sluipes  by  the  action  of  (1)  the  sea,  (2)  the  ordinary 
atmospheric  agencies,  and  (li)  running  water.  These  are  followed  l*y  a 
series  dealing  with  folded  rocks,  as  modified  by  the  different  agents  of 
denudation.  A  plate  showing  volcanic  action  serves  as  an  introduction 
to  others  showing  worn  volcanic  rocks,  as  illustrated  Ijy  Fingal's  Cave, 
Staffa,  and  to  an  excellent  illustration  of  an  intrusion  of  basalt  into  chalk. 
The  work  of  ice  is  illustrated  by  an  Alpine  glacier,  and  by  some  good 
views  of  Antarctic  scenes,  sehicted  among  those  which  the  reccMit 
Antarctic  expeditions  bive  so  abun<bintly  supplied.  Finally,  we  have  an 
illustration  of  a  grat^led  river  meandering  through  its  Hood-plain. 

The  special  features  which  distinguish  the  plates  are,  fii-st,  the  judg- 
ment shown  in  their  selection,  and  the  second,  the  fact  tluit  wherever 
possible  they  are  seh;cted  from  among  British  scenes.  In  ea^/h  case  an 
exact  note  as  to  the  locality  and  point  of  view  is  add(;fl,  the  important 
features  are  note<l,  and  a  few  (questions  such  as  those  which  the  teacher 
might  fitly  put  are  suggested.  In  several  plates — a  feature  of  gi(!at  value 
— the  ex;ict  source  of  the  plate  (i.e.  w.-ientific  book,  etc.)  is  given  or  a 
reference  to  a  paper,  etc.,  in  which  the  plate  is  fully  described  from  a 
scientifie  j^oiiit  of  view. 
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Tlie  Climate  and  Vegetation  series  show  a  desert  scene,  a  date  tree  as 
a  typical  plant  of  the  oases,  wheat-gi'owing  scenes  in  Canada,  cattle- 
ranching  in  the  Argentine,  a  tea-plantation,  rice-growing,  a  sngar-planta- 
tion.  Some  of  these  are  excellent,  though  for  the  most  part  tliev  are 
less  original  than  some  of  the  plates  in  the  Land  Forms  series.  The 
scheme  is  of  course  one  which  could  be  extended  almost  indefiniteh^  and 
we  should  specially  like  to  see  some  representative  photographs  of  typical 
British  forms  of  vegetation,  as  these  have  emerged  from  the  investigations 
of  the  various  botanical  surveys  which  have  been  recently  carried  on. 
One  of  the  present  plates,  a  Aiew  of  a  Yorkshire  moor  with  weathered 
sandstone  and  heather  and  In-acken,  suggests  the  kind  of  plate  wanted. 
As  has  been  often  remarked  here,  normally  it  is  the  vegetation  which 
clothes  the  earth's  surface,  and  not  the  rocks  constituting  it  which  are 
the  most  obvious  feature,  and  it  seems  only  reasonable  that  as  much 
attention  should  be  devoted  to  the  different  types  of  vegetation  as  to 
the  different  rock  forms.  But  this  of  course  only  refers  to  a  possil»le 
extension  of  the  scheme,  and  we  have  nothing  luit  praise  for  the  plates 
already  pul)lished,  some  of  which  are  specially  intended  to  be  used  in 
connection  with  Mr.  LEstrange's  Geography.  They  are  not  onlv 
thoroughly  scientitic  but  are  also  beautiful,  and  no  more  desirable 
ornaments  for  a  school  or  class-room  wall  could  well  be  imamned. 


NEW  BOOKS. 


EUROPE. 


A  British  Officer  in  the  Ball-ans.     By  Major  Percy  E.  Henderson.     London  : 
Seeley  and  Co.,  Limited,  1909.     Price  IGs.  net. 

The  tangled  and  many-sided  problem  of  the  Near  East,  i.e.  the  Balkans,  has  been 
the  principal  political  question  in  Eiu-ope  ever  since  the  unexpected  action  of  Austria 
last  autumn,  and  the  members  of  the  Royal  Scottish  Geographical  Society  are  not 
likely  to  forget  the  interesting  lecture  by  ]Mr.  Colqnhouu  on  Bosnia  and  Herze- 
govina, delivered  in  January  last,  and  published  in  the  Magazine  for  Februarv. 
Mr.  Colquhoun,  of  necessity,  touched  briefly  and  lightly  on  the  political  aspect  of. 
the  question,  and,  in  this  respect,  his  example  has  been  anticipated  by  Major 
Henderson  in  the  interesting  volume  now  before  us.  In  it  he  relates  his  travels  in 
Dalmatia  and  iSIontenegro  as  well  as  in  Bosnia  and  Herzegovina,  and  he  adds 
an  amusing  and  instructive  narrative  of  a  brief  expedition  to  Buda-Pesth,  Avhere 
he  witnessed  a  bull-fight,  in  which  the  title-role  was  effectively  and  successfully 
taken  by  a  coiv '.  The  party  apparently  spent  most  of  their  time  at  Sarajevo,  the 
capital  of  Bosnia,  and  its  vicinity,  usuig  it  as  a  headquarters  from  which  to  make 
expeditions  to  other  parts  of  the  country.  The  author  made  good  use  of  the  many 
opportunities  he  had  to  observe  the  various  manners,  costumes,  customs,  etc.,  of 
the  many  races  and  creeds  which  inhabit  these  turbulent  tracts,  and  his  observa- 
tions are  of  unusual  interest  at  the  present  time.  The  resemblance  of  the  present 
condition  of  things  in  the  Balkans  to  that  of  the  more  or  less  disturbed  tracts  on 
the  North-Western  Frontier  of  India  did  not  escape  his  notice.  The  principal  dis- 
turbing element  in  both  is  the  extraordinary  variety  of  race.  In  the  Balkans  we 
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find  in  one  small  town  Poles,  Croats,  Czechs,  Germans,  Magyars,  Slovenians,  etc.  ; 
also  Roman  Catholics,  Orthodox  Greeks,  Jews  and  Mahommedans,  a  condition  of 
matters  which  fully  accounts  for  the  chronic  state  of  trouble.  This  all-important 
phase  of  the  Near  East  question  is  effectively  though  unobtrusively  brought  out 
in  Major  Henderson's  work.  Among  his  party  were  some  ladies,  who  were 
willingly  admitted  into  places  unapproachable  by  men,  and  we  presume  it  was 
through  them  that  he  is  able  to  describe  to  us  some  of  the  mysteries  of  the  harem. 
The  street  costume  of  the  Mahommedan  ladies  in  Mostar,  the  capital  of  Herzego- 
vina, may  interest  our  lady  readers.  "  Figure  to  yourself  a  long,  very  thick,  dark 
blue  greatcoat,  very  similar  to  that  worn  by  Mr.  Thomas  Atkins,  except  that  it  is 
furnished  with  an  enormous  coUar  standing  up  nearly  a  foot  in  height.  This 
garment  is  thrown  over  the  wearer,  whom  it  envelops,  head  and  all ;  the  hook 
fastened  not  over  the  throat,  but  just  below  the  nose,  leaving  the  high  stiff  collar  to 
project  forwards  above  and  beyond  the  forehead,  a  huge  beak.  The  chink  left  open 
below  this  in  the  shadow  of  the  projecting  beak  is  fitted  in  with  a  muslin  mask 
that  covers  the  eyes  of  the  wearer.  The  cloak  is  hooked  closely  all  the  way  down, 
with  the  sleeves  pinned  back  and  flapping  loosely,  rather  like  embryo  wings.  Huge 
black  or  bright  yellow,  clumsy,  untanned  boots  complete  the  costume.  The  effect 
produced  by  these  silent  muffled  figures,  waddling  along  in  ones  or  twos  and  some- 
times rows,  is  that  of  monster  extinct  birds — a  cross  between  a  toucan  and  a 
penguin."  Throughout  the  volume  our  readers  will  find  much  information  regard- 
ing the  facilities  and  difficulties  of  travelling,  the  chances  of  sport  in  the  way  of 
.shooting  and  fishing  and  the  like,  all  very  useful  to  intending  tourists,  who, 
however,  had  better  wait  till  things  shape  themselves  and  quiet  down  a  little  before 
they  start  for  the  Balkans.  The  book  is  well  illustrated  by  photographs,  the  work 
of  Mrs.  Henderson,  and  there  is  a  good  map. 


Assisi  of  St.  Francis :  Being  an  Historical  and  Topographical  History  of  the  City 
of  St.  Francis:  Together  unth  the  Story  of  the  Saint  and  his  Order.  By  Mrs. 
Robert  Goff.  With  an  Essay  on  the  Influence  of  the  Franciscan  Legend  on 
Italian  Art  by  J.  Kerr-Lawson.  Illustrations  by  Colonel  R.  Goff,  and 
other  Illustrations.     London  :  Chatto  and  Wind  us,  1908.     Price  20s.  net. 

The  book  divides  itself  naturally  into  three  portions — the  Assisi  of  St.  Francis, 
the  later  and  present  Assisi,  and  a  paper  upon  the  artistic  influence  of  the  story  of 
St.  Francis,  which  is  a  welcome  and  appropriate  addition  to  the  work. 

In  the  first  part,  under  the  sympathetic  guidance  of  the  writer,  we  follow  the 
footsteps  of  the  saint  in  and  around  Assisi.  We  learn  what  buildings  were  seen 
by  his  eyes  and  what  are  of  later  date,  we  are  told  of  his  companions  and  con- 
temporaries, and  we  are  made  to  feel  something  of  the  sweetness  which  emanated 
from  him  and  which  so  inspired  the  Italian  artists  of  the  following  centuries,  as  it 
impresses  even  the  uncultured  visitor  of  to-day.  It  is  strange  indeed  to  recall  that 
when  Goethe  was  in  Assisi  he  found  there  no  single  thing  that  appealed  to  him 
save  a  Greek  temple. 

The  second  part  of  the  book  is  shorter,  but  shows  the  same  wealth  of  informa- 
tion as  in  the  first  part,  and  this  may  also  be  said  of  Mr.  Kerr-Lawson's  interesting 
contribution.  We  have  nothing  but  praise  for  the  brilliant  and  varied  illustra- 
tions from  the  brush  of  Colonel  Goff,  and  indeed  the  work  throughout  has  been 
admirably  done,  and  the  coUaborateurs  one  and  all  deserve  our  warm  congratula- 
tions on  their  success.  In  every  respect  the  l)Ook  stands  on  a  dittereut  plane  from 
an  earlier  and  slighter  one  from  the  same  hands. 


NEW    BOOKS.  331 


ASIA. 


Beliind  the  Veil  in  Persia  and  Turkish  Arabia.    By  M.  E.  Hume-Griffith. 
London  :  Seeley  and  Co.,  Limited,  1909.     Price  16s.  net. 

Nowadays,  when  the  political  confusion  and  disturbances  in  Persia  are 
attracting  so  much  attention,  our  readers  will  welcome  a  volume  such  as  the  one 
now  before  us,  in  which  there  is  very  little  politics  but  a  great  deal  of  interesting 
information  regarding  the  domestic  life,  habits,  religions,  superstitions,  etc.,  of  the 
Persians.  It  is  the  work  of  the  wife  of  a  medical  missionary,  who  spent  several 
years  in  Ispahan,  Kerman,  Yezd  and  Mosul,  and  naturally  her  principal  interest 
has  been  the  condition  of  the  women  of  Persia,  for  whom  she  has  obviously  a  very 
sincere  affection  and  compassion.  Her  sex  and  her  innate  tact  and  kindness 
secured  for  her  exceptional  opportunities  of  observing  and  studying  the  interior  of 
the  harem,  and  the  picture  of  the  inmates,  as  painted  by  Mrs.  Hume-Griffith, 
could  hardly  be  more  sombre.  Remarking  on  the  absence  of  home  life  in  Mosul, 
she  says  :  "  In  a  book  lately  published  in  Cairo  the  author,  a  well-known  and 
clever  Moslem  writer,  says,  '  Man  is  the  absolute  master  and  woman  the  slave. 
She  is  the  object  of  his  sensual  pleasures,  a  toy  as  it  were  with  which  he  plays 
whenever  and  however  he  pleases.  Knowledge  is  his,  ignorance  is  hers.  The 
firmament  and  the  light  are  his,  darkness  and  the  dungeon  are  hers.  His  is  to 
command,  hers  is  blindly  to  obey.  His  is  everything  that  is,  and  she  is  an  insig- 
nificant part  of  that  everything.'  This  being  the  sentiment  of  levery  Moslem  man, 
is  it  any  wonder  that  there  is  no  happiness  or  mutual  regard  in  the  family  life  ? 
The  men  look  upon  the  women  and  treat  them  as  little  better  than  brutes  ;  then, 
when  they  become  so,  turn  and  revile  them.  They  keep  their  heels  firmly  planted 
on  women's  uecks,  and  then  dare  them  to  rise.  A  man  may  be  as  vile  as  he  likes 
himself,  but  the  moment  he  suspects  one  of  his  harem  of  misconduct  there  is 
nothing  but  death  or  mutilation,  which  is  worse  than  death,  for  the  ofiender." 
Practically  no  attempt  is  made  to  educate  women— probably  it  would  be  more 
correct  to  say,  that  every  obstacle  is  put  in  the  way  of  their  education,  so  we 
cannot  be  surprised  at  the  inevitable  results,  viz.  they  are  sunk  in  ignorance  and 
superstition  with  all  their  concomitant  evils.  But  there  is  a  lighter  side  to  the 
book,  and  any  of  our  readers  who  propose  to  visit  Persia,  will  find  much  useful 
information  from  this  work  about  a  variety  of  miscellaneous  matters,  e.g.  how 
to  choose  a  good  cai-pet,  the  difficulties  of  housekeej^ing,  ranging  from  periodical 
battles  with  white  ants,  scorpions,  centipedes,  etc.,  down  to  the  continuous  strife 
with  dishonest  servants,  the  pleasures  and  the  troubles  of  life  in  the  desert,  and 
the  like.  The  author  has  a  good  deal  to  tell  us  about  the  education  of  children,  the 
various  religious  sects,  orthodox  and  heterodox,  with  which  she  came  in  contact, 
the  feeling  of  the  people  towards  the  British,  and  a  variety  of  matters  on  which 
she  does  not  dogmatise  but  merely  records  or  indicates  facts  and  opinions,  the 
result  of  personal,  and,  as  we  can  see,  keen  and  impartial  observation.  She  is 
endowed  with  a  simple,  graphic  and  lively  style,  which  never  wearies  the  reader, 
although  there  is  no  attempt  to  conceal  the  peculiar  point  of  view  from  which  she 
writes.  Her  husband  contributes  a  few  interesting  chapters  on  medical  mission 
work  in  the  towns  where  they  resided.  The  book  is  well  illustrated  by  many 
photographs  and  deserves  a  wide  circle  of  readers. 

Among  the  Wild  Tribes  of  the  Afghan  Frontier.     By  T.  L.  Pennell,  M.D.,  D.Sc, 
F.R.C.S.     London  :  Seeley  and  Co.,  Limited,  1909.    Price  16s.  net. 
We  believe  that  we  describe  this  most  interesting  work  as  its  author  would 
approve,  when  we  say  it  is  an  attempt  to  set  forth  the  conditions  of  service  as  a 
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medical  missionary  on  the  North- Western  Frontier  of  India — its  difficulties,  its 
dangers,  its  successes,  and  its  limitations.  If  this  be  the  object  of  the  author, 
then  he  is  to  be  most  heartily  congratulated  on  his  success.  For  we  have  here  a 
delightful  work  which  ought  to  be  in  the  hands,  not  of  Indian  medical  missionaries 
only,  but  of  every  medical  missionaiy,  and  indeed  in  the  hands  of  all  who  are 
interested  in  the  moral  and  material  progress  of  the  Indian  Empire.  Dr.  Pennell 
starts  with  an  experience  of  sixteen  years'  residence  and  work  at  Bannu  on  the 
North-Western  Frontier,  a  station  where  his  patients  came  from  Afghanistan,  from 
the  turbulent  No-man's  Land  between  Afghanistan  and  British  territory,  and  from 
varioiis  parts  of  the  Punjab.  His  work  brought  him  into  contact  and  relations, 
often  necessarily  very  confidential,  with  all  sorts  and  conditions  of  men,  from 
tribal  chiefs  and  village  headmen  down  to  camel-drivers  and  coolies,  and  he 
describes  it  with  a  graphic  simplicity  and  a  sincere  earnestness  which  cannot  fail 
to  impress  the  reader  and  rivet  his  attention.  There  is  of  course  nothing  technical 
in  the  book,  and  it  is  abundantly  diversified  with  strange  and  tlirilling  tales  of 
native  life,  such  as  can  come  within  the  experience  of  only  a  very  few,  among  whom 
the  medical  missionary  is  one.  The  daily  work  of  a  doctor  in  charge  of  a  hospital 
or  popular  dispensary  in  any  of  our  large  cities  at  home  is  known  to  be  heavy,  but 
it  will  hardly  bear  comparison  with  that  of  a  popular  medical  missionary  in  India. 
But  the  missionary  must  be  popular  ;  and  one  of  the  charms  of  this  work  is,  that 
it  .shows  the  way  in  which  Dr.  Pennell,  avowedly  and  openly  a  propagandist,  won 
a  real  and  useful  popularity  among  fanatical  opponents,  in  the  strength  of  which 
he  was  able  to  move  about,  freely  and  unarmed,  in  tracts  of  the  frontier  where 
every  man's  hand  is  against  that  of  his  neighbour,  where  the  lex  talionis  is  the 
recognised  law  of  the  land,  and  where  bigoted  and  unscrupulous  Mullahs  are  ever 
prompting  to  murder  and  rebellion.  Well  may  Field-Marshal  Lord  Roberts  say 
in  his  introduction  to  this  book,  "  On  such  a  wild  frontier  as  that  on  the  North- 
West  Border  of  India  the  life  of  a  doctor-missionary  is  beset  with  many  perils. 
A  perusal  of  Dr.  Pennell's  most  interesting  story  shows  that  he  has  had  his  share 
of  them,  and  that  in  the  earnest  and  zealous  discharge  of  his  duties  he  has  faced 
them  bravely  and  cheerfully.  I  cordially  recommend  his  book  to  all  readers," 
and  in  this  recommendation  we  heartilv  concur. 


BOOKS  EECEIVED. 


We  have  received  the  following  new  books  and  reports  :  — 

The  Frontiers  of  Baluchistan :  Travels  on  the  Borders  of  Persia  and  Afghani- 
stan. By  a  P.  Tate,  F.R.G.S.,  M.R.A.S.,  of  the  Indian  Surveys.  With  an 
Introduction  by  Colonel  Sir  A.  Henry  M^^Mahon,  K.C.I.E.,  C.S.I.  With  a 
Coloured  Frontispiece,  36  Plates,  and  2  Maps.  Demy  8vo.  Pp.  xvi.  -(-261.  Lon- 
don :  Witherby  and  Co.,  1909.     Price  12.^.  6(7.  net. 

The  Life  of  George  Grenfell,  Congo  Misslonanj  and  Explorer.  By  George 
Hawker.  With  Photogravure  Portrait,  Maps,  and  Illustrations  from  Photographs. 
Demy  8vo.    Pp.  xxvi  +  587.    London  :  Religious  Tract  Society,  1909.    Price  6s.  net. 

Yachting  on  the  Pacific,  together  with  Notes  on  Travel  in  Peru,  and  an 
Account  of  the  Peoples  and  Products  of  Ecuador.  By  Alexander  Mann.  Crown 
8vo.     Pp.  xi  +  286.     London  :  Duckworth  and  Co.,  1909.     Price  6s. 

Days  in  Hellas.  By  Mabel  Moore.  With  numerous  Illustrations  and 
Coloured  Frontispiece.  Crown  8vo.  Pp.  xii  +  236.  London:  Win.  Heinemann, 
1909.     Price  Gs.  net. 

The  Story  of  the  Ticeed.     By  the  Right  Honourable  Sir  Herbert  Maxwell, 
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Bart.      Illustrated.     Crown  8vo.     Pp.  x  +  374.     London  :  James  Nisbet  and  Co., 
1909.     Price  Gs.  nd. 

Native  Life  in  East  Africa :  The  Besults  of  an  Ethnological  Research  Expedi- 
tion. By  Dr.  Karl  Weule.  Translated  by  Alice  Werner.  Royal  8vo.  Pp. 
xxiv  +  431.     London  :  Sir  Isaac  Pitman  and  Sons,  Ltd.,  1909.     Price  12s.  6(/.  7iet. 

Alaska  the  Great  Gountry.  By  Ella  Higginson.  Crown  8vo.  Pp.  x  +  537. 
London  :  G.  Bell  and  Sons,  1909.     Price  7s.  6d.  net. 

The  English  in  China,  being  an  Account  of  the  Intercourse  and  Relations 
between  England  and  China  from  the  year  1843,  and  a  Summary  of  later  Develop- 
ments. By  James  Bromley  Eames,  M.A.,  B.C.L.  Demy  8vo.  Pp.  xii  +  622. 
London  :  Sir  Isaac  Pitman  and  Sons,  Ltd.,  1908.    Price  20s.  net. 

Gold:  Its  Geological  Occurrence  and  Geographical  Distribution.  By  J.  Malcolm 
Maclaren,  D.Sc.  With  1  Coloured  Plate  and  278  Illustrations.  Royal  8vo. 
Pp.  xxiv  +  687.     London:  The  Mining  Journal,  1908.     Price  %bs.  net. 

Servia  and  the  Servians.  Compiled  and  Edited  by  Alfred  Stead.  With 
Map.  Demy  8vo.  Pp.  xii +  377.  London:  William  Heinemann,  1909.  Price 
12s.  6(1.  net. 

Paris  the  Bemdiful.  By  Lilian  Whiting.  Illustrated.  Demy  8vo.  Pp.  x  + 
399.     London  :  Hodder  and  Stoughton,  1909.     Price  10s.  Gd.  net. 

Queer,  Qitaint  Holland.  By  Chas.  Battersby.  With  Illustrations,  Maps, 
and  Charts.     Crown  8vo.     Pp.  xiii+  121.     London  :  Guidelet.    Price  Is.  7iet. 

A  General  Geography  of  the  World :  Physical,  Historical,  and  Political.  With 
Glossary,  Pronouncing  Index,  Praxis,  and  other  appendices.  By  Henry  E.  Evans. 
B.A.,  L.C.P.  Crown  8vo.  Pp.  xii +  439.  Loudon:  Blackie  and  Son,  1909. 
Price  3s.  Gd. 

A  Journey  to  the  Western  Islands  of  Scotland  in  1773.  By  Samuel  Johnson, 
LL.D.  With  a  Preface  by  D.  T.  Holmes,  B.A.  Crown  8vo.  Pp.  xvi  +  236. 
Paisley  :  Alexander  Gardner,  1909. 

A  Guide  to  Avebury  and  Neighbourhood.  By  R.  Hippisley  Cox.  4to.  Pp.  68. 
London  :  Edward  Stanford,  1909.     Price  2s.  7iet. 

Report  of  the  Seventy-eighth  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science,  Dublin,  September  1908.     London  :  John  Murray,  1909. 

Official  Year-Booh  of  the  Scientific  and  Learned  Societies  of  Great  Britain  and 
Ireland.    Twenty-fifth  Annual  Issue.     London  :  Charles  Griffin  and  Co.,  1908. 

The  Cape  of  Good  Hope  Civil  Service  List,  1909  ;  also  CirU  Service  Calendar, 
1909.    Edited  by  E.  F.  Kilpin,  C.M.G.    Cape  Town,  1909. 

Svenska  Turistf  foreningens  Arsskrift,  1909.     Pp.  495.    Stockholm,  1909. 

Geographical  Index  {Extra- European)  to  Books,  Periodicals,  etc.  Compileii  in 
the  Geographieal  Section,  General  Staff,  War  Office.    London,  1909. 

Report  on  the  Administration  of  the  Puyijab  and  its  Dependencies,  1907-1908. 
Lahore,  1909. 

Ptiblishers  forwarding  books  for  review  will  greatly  oblige  by  marking  the  price 
in  clear  figures,  especially  in  the  case  of  foreign  books. 


NEW  MAPS. 

EUROPE. 

ORDNANCE  SURVEY  OF  SCOTLAND.— The  following  pu])licatious  were  issued 
from  1st  to  31st  March  1909  :— 

Two-mile  Map,  printed  in  colours  and  folded  in  cover,  or  flat  in  sheets. 
Arisaig,   Sleet  17;    Fort   William,  Sheet  18;    Pitlochry,   Sheet  19;    Montrose, 
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Sheet  20.  Price — on  paper  Is.  6d. ;  mounted  on  linen  2s. ;  mounted  in  sections 
2s.  6d.  each. 

One-inch  Map  (third  edition),  printed  in  colours  and  folded  in  cover,  or  flat 
in  sheets.  GoU  and  Tiree,  Sheets  42,  50,  51,  part  of  43  ;  Ben  Nevis,  Sheet  53  ; 
Rannoch,  Sheet  54  ;  Blair  Atholl,  Sheet  55  ;  Blairgowrie,  Sheet  56.  Price — on 
paper  Is.  6d. ;  mounted  on  linen  2s. ;  mounted  in  sections  2s.  6d.  each.     - 

Diagrams — county.  Scale  four  miles  to  one  inch,  showing  civil  parishes,  with 
a  table  of  their  areas.     Stitherlancl.     Price  6d. 

Six-inch  Maps  (Revised),  quarter  sheets,  with  contours.  Price  Is.  each. 
Berwickshire.— \  SW. ;  11  NW. ;  15  NW,;  21  NE.  Edi7ihirghshire.—{1  SE. 
and  lA  SW.)  ;  2  NW. ;  2  SW. ;  4  NW. ;  4  NE. ;  4  SE. ;  8  NE. ;  19  SE. ;  20  NE. ; 
22  NE.  Haddingtonshire.— 8  NE. ;  8  SE. ;  9  SE.  ;  10  SW.  Peehlesshire.—2  SB.  ; 
5  NE.  ;  6  NE.  ;  6  SE.  ;  8  SW.  ;  8  SE.  ;  10  SW.  ;  13  NE.  ;  14  NW.  ;  15  NE.  ; 
16  NW.  ;  19  NE. ;  Wigtownshire,  24  NE. ;  29  NW. ;  29  SW. ;  (37  NW.  and  37 
SW.). 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  Kirkcudbrightshire. — Sheets  in.  14 ;  vii.  3,  6,  7,  10,  11,  12,  16  ; 
VIII.  9,  13,  14  ;  xiT.  11,  1,5,  16  ;  xiii.  1,  2,  5,  6,  9,  10,  11,  13,  14  ;  xviii.  1,  2,  3, 
10,  14,  15,  16  ;  XIX.  13,  16  ;  xx.  10,  11,  13,  15,  16  ;  xxi.  13,  14,  15,  16  ;  xxvi. 
2,  3,  4,  6,  7,  8,  11,  12,  16  ;  xxvii.  1,  4,  5,  8,  9,  12,  13,  16  ;  xxviii.  1,  3,  4,  5,  7,  8, 

9,  10,  11,  12,  13,  14,  1.5,  16  ;  xxix.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15, 
16  ;  XXX.  .5,  9,  13  ;  xxxiv.  4  ;  xxxv.  1,  4  ;  xxxvi.  1,  2,  3,  4,  16  ;  xxxvii.  1,  2,  3, 
4,  5,  7,  8,  12,  16 ;  xxxviii.  1,  .5,  9,  10,  13,  14  ;  XLiv.  1,  5,  15  ;  XLV.  1,  2,  5,  9,  14  ; 
XLix.  15  ;  LI.  4,  5,  7,  8,  10  ;  Lii.  1,  2,  5.  Sheets  xxii.  13  ;  xxx.  1  ;  (xxxviii. 
2  and  xxx.  14)  ;  xxxviii.  6.     Price  Is.  6d.  each. 

Note. — There  is  no  coloured  edition  of  these  Sheets,  and  the  unrcvised  im- 
pressions have  been  withdrawn  from  sale. 

The  following  publications  were  issued  from  1st  to  30th  April  1909  : — 

One-inch  Map  (third  edition),  engraved,  in  outline.  Sheets  81,  91.  Price 
Is.  6d.  each. 

Six-inch  and  Larger  Scale  Majis. — Six-inch  Maps  (Revised).  Quarter  Sheets 
with  Contours.  Price  Is.  each.  Berivickshire. — 28  NE.  Edinburghshire. — lu 
SE.,  and  1  SW.) ;  2  NE. ;  18  NE.  Peeblesshire.— 2  NW. ;  5  NW. ;  12  NW. 
Wigtoionshire. — 23  SW. 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.     Ayrshire. — Sheets  lxii.  9,  10,  11,  14  ;  lxv.  8,  12  ;  lxvi.  2,  4,  6,  7,  8,  9, 

10,  11,  14  ;  Lxvii.  1,  2,  16  ;  Lxviii.  13  ;  (lxix.  3  and  lxv.  15) ;  lxix.  11,  12,  14, 
15  ;  Lxx.  1,  5  ;  lxxi.  4,  8.     Kirkcudbrightshire.     Sheet  xv.  13. 

Note. —  There  is  no  coloured  edition  of  these  Sheets,  and  the  unrevised  im- 
pressions have  been  withdrawn  from  sale. 

ADMIRALTY  CHART,  SCOTLAND.— Loch  na  Keal,  Island  of  Mull,  surveyed  by 
Captain  J.  W.  Combe,  R.N.  1907.  Scale  1  :  13,810.  Published  March 
1909.     Number  3015.     Price  3s.  Admiralty  Office,  London. 

SCOTLAND. — Philip's  Handy  Administrative  Atlas.  A  series  of  detailed  County 
Map.s,  showing  Local  Government  and  Parliamentary  Divisions.  With  Lists 
of  Royal  and  Municipal  Burghs,  Police  Burghs,  County  Districts,  Parlia- 
mentary Burghs  and  Divisions,  and  consulting  Index.  Edited  by  G.  Philii), 
F.R.G.S.     1909.     Price  3s.  net.  George  Philij^  and  Son,  Ltd.,  London. 

This   is  a  new  edition  of  the   Handy  Atlas  of  Scotland  prepared   by  John 
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Bartholomew  in  1882.     The  maps  have  been  revised  to  the  present  date,  but  not 
the  index. 

BRITISH  ISLES. —Philiiys  Handy  Atlas  and  Gazetteer.  A  series  of  detailed  County 
Maps,  showing  Local  Government  and  Parliamentary  Divisions.  With  Majjs 
illustrating  Physical,  Commercial  and  Industrial  Features,  and  a  Gazetteer- 
Index  of  the  British  Isles  containing  20,000  names.  Edited  by  G.  Philij), 
F.R.G.S.     1909.     Price  7s.  6d.  net. 

George  Philip  and  Son,  Ltd.,  London. 

This  volume  is  a  combination  of  the  atlases  by  Bartholomew,  with  the  addition 
of  some  general  maps  and  a  Gazetteer-Index. 

BIRMINGHAM. — Bartholomew's  Plan.     Scale  three  and  a  charter  inches  to  a  mile. 
With  complete  index  to  streets,  etc.     1909.     Price  Is.,  or  2s.  on  cloth  in  case. 
John  Bartholomew  and  Co.,  The  Edinburgh  Geographical  Institute. 

SERBIEN  UND  MONTENEGRO.— Maastab  1  :  864,000.  Bearbeitet  von  Dr.  Karl 
Peucker.  Mit  Beikarte  "Bocche  di  Cattaro"  und  Tabellen  iiber  Landeseintei- 
lung  und  Bevdlkerung,  wirtschaftsgeographische  Verhaltnisse,  Eisenbahnen, 
Heerwesen.     1909.     Preis  M.2.  Verlag  von  Artaria  and  Co.,  Wien. 

This  map  seems  to  have  been  issued  in  view  of  military  ojaerations  in  Servia 
nd  Montenegro.     It  shows  the  fortified  places  and  disposition  of  troops. 


ASIA. 

CHINA. — War  Office  Map,  showing  Railways,  Telegraphs,  and  Treaty  Ports.  Scale 
1  :  5,000,000  or  80  miles  to  an  inch.  With  Notes  on  Railways.  1908.  Price 
Is.  6d.  Geographical  Section,  General  Staff,  London. 

FU-CHIEN,— War  Office  Map  of  Province.  Scale  1  : 1,G00,CC0,  or  1 6  miles  to  an  inch. 
With  Handbook  of  place-names.     1909.     Price  Is.  6d.,  or  with  Handbook,  2s. 

Geographical  Section,  General  Staff,  London. 

SWATOW. — Map  of  the  Neighbourhood  of  Swatow.  In  14  sections.  Scale  1  inch 
to  a  mile,  except  Sections  13  and  14  on  scale  of  half  inch  to  a  mile.  Lithograph 
reproduction  of  autograph  Drawing  by  Rev.  W.  Riddell,  M.D.,  assisted  in 
Hak-lo  parts  by  Rev.  J.  C.  Gibson,  D.D.,  Rev.  W.  Ashmore,  and  Dr.  P.  B. 
Cousland.  Presented  hy  Dr.  A.  H.  F.  Barbour,  Edinburgh. 

This  map  has  been  compiled  and  drawn  by  the  Scottish  missionaries  at  Swatow 
from  their  own  surveys,  made  under  the  skilled  direction  of  Dr.  Riddell.  It  is  a 
very  creditable  piece  of  cartography,  and  forms  a  substantial  contribution  to  the 
surveys  of  these  parts. 

PHILIPPINE  ISLANDS. — Compiled  from  Original  Sources  by  Caspar  W.  Hodgson. 
1908.     Drawn  and  engraved  by  A.  Briesemeister.     Scale  1  : 1,115,000. 

World  Book  Company,  Yonkers-on-Hudson,  Neiv  York. 

This  map  may  be  taken  as  the  latest  and  best  general  map  of  the  Philippines. 
It  has  been  compiled  from  original  data,  and  has  had  the  advantage  of  all  the 
official  revision  from  local  authorities  that  the  various  departments  of  the  govern- 
ment could  afford.  The  Ethnological  Survey  has  contributed  the  ethnographical 
names,  and  a  special  committee  has  revised  the  spelling  of  place-names.  The  map 
is  coloured  to  show  the  provinces,  and  the  hills  are  printed  in  brown. 
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AFEICA. 

AFRICA. — Bathyorographical  Map  constructed  and  engi-aved  by  W.  and  A.  K. 
Johnston,  Limited.  Scale  1  :  8,400,000,  or  133  miles  to  an  inch.  1909.  Price 
12s.  on  cloth,  rollers,  and  varnished. 

W.  and  A.  K.  Johnston,  Limited,  Edinburgh  and  Londmi. 
This  latest  addition  to  Messrs.  Johnston's  new  series  of  school  -wall  maps  is 
similar  in  style  and  treatment  of  physical  relief  to  the  other  maps  already  noticed. 

BRITISH  EAST  AFRICA.— Map  of  the  Nasin  C4ishu  Plateau,  showing  land  allotments. 
Scale  1  :  62,-300,  or  about  1  inch  to  a  mile.     2  sheets.     1908. 

Geographical  Section,  General  Staff,  London. 

FRENCH  SOMALILAND.— General  Staff  Map  on  scale  of  1  :  1,000,000,  or  about 
16  miles  to  an  inch.     1909.     Price  2s. 

Geographical  Section,  General  Staff,  London. 

NYASSALAND  PROTECTORATE.— General  Staff  Map  on  scale  of  1  :  l,C00,0CO,  or 
about  16  miles  to  an  inch.  Parts  of  Sheets  105,  111,  117.  Eevised  to 
December  1908.     Price  2s.  6d. 

Geographical  Section,  General  Staff,  London. 

NORTH  AMERICA. 

DOMINION  OF  CANADA.— Commercial  and  School  Wall  Map,  constructed  from  the 
recent  Government  Publications  and  other  most  authentic  material  by 
W.  and  A.  K.  Johnston,  Limited.     Scale  1  :  2,770,000,  or  44  miles  to  an  inch. 

The  George  M.  Hendry  Co.,  Ltd.,  Toronto. 

UNITED  STATES  SURVEY.— Topographic  sheets  on  scale  1  :  48,000.  Arizona, 
Colorado  River,  1.  Sheets  on  scale  of  1  :  62,500  or  about  1  mile  to  an  inch. 
Alaska,  1  ;  California,  1  ;  Colorado,  4  ;  Georgia,  1  ;  Louisiana,  1  ;  Mississippi, 
1  ;  New  York,  2  ;  North  Carolina,  2  ;  Ohio,  5  ;  Pennsylvania,  5  ;  West 
Virginia,  3  ;  Washington,  1.     1908. 

Sheets  on  scale  of  1  :  125,000  or  about  2  miles  to  an  inch.  Maryland,  2  ; 
Massachusetts,  1  ;  Oregon,  2  ;  Utah,  1  ;  Wisconsin,  1.  1908.  The  figures 
after  the  name  of  each  state  indicate  the  number  of  sheets  received.  Frice 
5  cents  each  sheet.  United  States  Geological  Survey,  Washington,  D.C. 

GENERAL. 

CABLE  MAP  OF  THE  WORLD.— Issued  by  the  War  Office.  The  cables  are  coloured 
according  to  the  nationality.  In  countries  where  Telegraphs  are  rare  the 
important  land  lines  are  shown.     1909.     Price  Is. 

Geographical  Section,  General  Staff,  London. 

DIAGRAM  ATLAS.— Philip's  "Diagram"  Hand  Atlas.  Designed  by  B.  B.Dick- 
inson, M.A.,  and  A.  W.  Andrews,  M.A.  Containing  30  coloured  hand  maps. 
1909.     Price  3s.  net.  George  Philip  and  Son,  Ltd.,  London. 

These  maps  by  Messrs.  Dickinson  and  Andrews  are  already  familiar  to  teachers. 

They  are  outline  maps,  showing  orographical  features  effectively  by  contour  lines 

and  colouring. 

OUTLINE  MAPS. — Philip's  Comparative  Outline  Maps.  Size  9^  x  7|  inches.  A 
series  of  30  maps.     Sold  separately,  price  l^d.  each. 

George  Philip  and  Son,  Ltd.,  London. 
These    majjs   are    uncoloured   and  adapted  for  the  usual  test  questions  and 
exercises  in  map  drawing. 
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NORTH  AMERICA  AND  EUROPE:  A  GEOGRAPHICAL 
COMPARISON.! 

By  Professor  Albrecht  Penck  of  Berlin  University. 

Nothing  could  surpass  my  curiosity  when  I  landed  for  the  first  time  in 
North  America,  a  new  world,  separated  from  the  old  one  by  a  great 
ocean.  As  a  geologist,  I  knew  that  similar  rocks  formed  the  land  and 
that  similar  surface  features  would  occur  ;  but  as  a  geographer,  I  knew 
too  that  the  vegetation  of  North  America  differs  from  that  of  Europe 
and  that  there  are  only  a  few  species  common  to  both  sides  of  the  water. 
What  will  be  the  impression  of  the  landscape — will  it  be  European  or  a 
different  type  1  But  when  I  put  foot  on  the  land  near  Quebec  I  became 
aware  that  the  general  features  of  the  landscape  and  the  surroundings  of 
man  Avere  nearly  the  same  there  as  in  Europe,  and  only  a  closer 
inspection  convinced  me  that  I  was  amid  a  new  flora.  Indeed,  I  had 
the  feeling  of  being,  not  in  a  latitude  south  of  Vienna,  from  whence  I 
had  just  come,  but  rather  of  being  in  the  same  surroundings  as  at 
Stockholm — twelve  degrees  of  latitude  further  north. 

There  are,  indeed,  very  strong  similarities  between  North  America 
and  Europe.  A  superficial  glance  at  our  maps  will  reveal  similar 
features.  Europe  is  only  a  peninsula  of  Asia,  and  the  peninsular 
character  determines  all  features  of  this  continent.  North  America 
may  be  compared  with  the  whole  of  Eurasia,  and  its  eastern  part  shows 
a  peninsular  articulation  similar  to  Europe.  That  peninsular  region 
stretches  east  of  the  Mississippi  Valley,  the  region  of  the  Great  Lakes 
and  Hudson  Bay,  and  there  are  doubtless  more  pronounced  geographical 
differences  between  this  articulated  part  and  the  continental  part  of 
North  America  than  between  peninsular  North  America  and  peninsular 
Eurasia — that  is,  Europe. 

1  A  lecture  delivered  at  Columbia  University,  U.S.A.,  on  November  3,  1908, 
VOL.  XXV.  2  B 
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Europe  gets  its  characteristic  features  from  certain  invasions  of  the 
sea.  North-east  of  Scandinavia  a  part  of  the  Arctic  Sea  penetrates  into  the 
land  and  branches  here  as  the  White  Sea.  Further  south  the  very  edge 
of  the  continent  seems  to  be  inundated,  so  that  G-reat  Britain  and  Ireland 
are  isolated,  and  from  the  German  Ocean  the  Baltic  Sea  extends  far  into 
the  interior  of  the  continent.  Still  further  south  is  the  Mediterranean 
Sea,  which  separates  Europe  from  Africa.  All  these  features  seem  to  be 
repeated  on  the  west  side  of  the  Atlantic.  Here  we  see  the  Arctic  water 
penetrating  far  to  the  south,  forming  Hudson's  Bay.  Farther  south 
the  eastern  corner  of  North  America  is  inundated ;  Newfoundland  is 
isolated,  like  Great  Britain  ;  and  the  Gulf  of  St.  Lawrence  extends  far 
into  the  interior  of  the  country,  getting  its  waters  from  that  remarkable 
group  of  lakes  which  in  many  respects  resemble  the  Baltic  Sea.  This 
resemlilance  Avas  far  stronger  at  the  end  of  the  last  geological  epoch, 
when  a  A^ast  Ijody  of  fresh  water  existed  instead  of  the  Baltic  Sea,  which 
poured  through  the  river  valley  of  the  Sound  1)etween  Denmark  and 
Sweden  into  the  basin  of  the  German  Ocean.  The  resemblance  of  the 
Gulf  of  Mexico  to  the  Mediterranean  is  such  a  striking  one  that  Alex- 
ander von  Humboldt  called  it  a  mediterranean  sea ;  and,  indeed,  it 
divides  America  into  two  separate  continents — North  America  and 
South  America. 

These  similarities  between  Europe  and  peninsular  North  America  are 
not  merely  superficial  ones.  In  a  very  remarkable  way,  these  two  sides 
of  the  Atlantic  repeat  the  same  structural  features ;  there  is  an  astonish- 
ing symmetry,  as  Eduard  Suess  has  shown  so  clearly.  The  north-east  of 
Canada  and  Labrador  on  one  side,  and  ScandinaA^a  with  Finland,  the 
region  of  Feno-Scandia,  on  the  other,  are  both  composed  of  the  oldest 
rocks  we  know.  These  have  a  A^ery  complicated  structure,  being 
intruded  with  many  eruptive  rocks,  and,  in  a  secondary  way  only,  the 
surface  features  of  the  above  regions  are  dependent  on  their  structure. 
Both  regions  had  already  been  levelled  down  before  Cambrian  times, 
and  they  sink  gently  down  under  a  cover  of  horizontal  Pakeozoic  strata. 
Both  were  called  by  Suess  Shields.  The  resemblance  between  these 
Shields  is  the  more  conspicuous  Ijecause  both  were  covered  during  the 
last  ice  age  by  a  glaciation  Avhich  moulded  their  surface  in  a  similar  way. 
In  Sweden  and  Finland  we  find  the  same  rounded  glaciated  surface,  the 
same  numerous  lakes,  as  in  Canada,  both  regions  of  the  earth  claiming  to 
be  the  land  of  many  thousand  lakes.  At  the  border  of  both  regions  the 
horizontal  Paheozoic  strata  begin  with  an  escaipment  which  is  pro- 
nouncedh'  developed  south  of  Lake  Erie  and  south  of  the  Gulf  of 
Finland,  called  here  the  "glint,"'  and  we  shall  keep  this  expression  to 
•designate  similar  escarpments.  These  strata  continue  far  into  the 
interior  of  Eurasia,  and  they  do  the  same  in  North  America. 

In  the  same  way  that  we  compare  the  Canadian  Shield  with  the 
Scandinavian  Shield,  we  can  compare  the  region  east  of  the  Mississippi 
Valley  with  the  interior  of  Russia — both  parts  of  the  world  have  never 
been  compressed  l)y  mountain-folding  since  Paheozoic  time.  Only  a  few 
faults  occur  here,  and  the  whole  geological  history  consists  in  slight  up- 
and-down  Avarps  Avhich  l)rought  both  regions  several   times   under  the 
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surface  of  the  transgressing  ocean.  Here  also  the  more  recent  geological 
history  has  augmented  the  similarity.  Huge  morainic  accumulations 
south  of  the  Great  Lake  region  of  North  America  form  the  watershed 
between  the  Mississippi  and  St.  Lawrence  rivers,  and  similar  morainic 
deposits  form  the  watershed  between  the  Baltic  and  the  Black  Seas. 
Thick  loess  deposits  are  found  in  front  of  these  morainic  deposits  in  the 
Mississippi  basin  as  well  as  in  the  interior  of  Kussia.  The  loess  gives 
rich  harvests  to  the  corn  regions  of  Iowa,  Nebraska,  Kansas,  Missouri 
and  Illinois,  the  counterparts  of  which  are  found  in  Yolhynia  and  the 
region  of  the  Chernoziom  (Black  Earth)  of  the  south  central  governments 
of  Russia. 

East  of  the  Mississippi  basin  the  old  Paheozoic  strata  are  folded  and 
form  the  Appalachian  l>elt,  and  similarly,  west  of  the  plains  of  Russia  the 
Palaeozoic  strata  of  Europe  are  folded,  forming  a  set  of  mountains  Avhich 
we  can  trace  from  the  south  of  Russia  to  the  Avest  coast  of  Europe.  In 
the  central  part  of  Germany  these  mountains  constitute  the  belt  of  the 
German  upland,  and  here  it  was  that  their  geological  history  was  first 
understood.  The  folding  of  the  strata  occurred  near  the  end  of  the 
Palaiozoic  era  and  ceased  before  the  end  of  the  Permian  epoch.  Then 
they  were  liase-levelled  and  covered  totally  or  in  part  b}^  Mesozoic 
deposits,  after  which  mountains  arose  l)y  faulting  and  warping,  forming 
here  and  there  true  tilted  blocks.  The  elevated  parts  lost  their  Mesozoic 
covering  and  the  old  folded  strata  again  became  visible. 

This  historv  is  nearly  the  same  as  that  of  the  Appalachian  region. 
Here  also  the  folding  of  the  strata  ended  towards  the  close  of  the 
Palaeozoic  era  and  the  folded  mountains  were  levelled  down.  Then  they 
became  parti}'  or  totally  covered  with  Mesozoic  deposits,  and  the  moun- 
tains of  to-day  were  formed  by  uphea\al.  In  North  America,  indeed, 
they  form  a  more  connected  zone,  while  in  Europe  they  are  mostly 
groups  of  mountains,  separated  from  each  other  by  basins  of  Mesozoic  or 
younger  strata.  During  the  epoch  of  folding,  the  Appalachian  region 
and  the  zone  of  the  Hercynian  Mountains  of  Europe  may  ha-\e  formed 
mountains  of  the  height  of  the  Alps.  I  have  called  them,  therefore, 
the  Pala?ozoic  Alps  of  middle  Germany.  But  to-day  these  regions 
have  only  lower  altitudes;  they  do  not  surpass  2000  metres  as  the 
Appalachian  region  does.  The  striking  features  of  these  base-levelled 
Palaeozoic  mountains  consist  in  the  fact  that  on  both  sides  of  the  Atlantic 
the  belt  of  their  ancient  foot-hills  contains  coal  measures.  Like  the 
Allegheny  region  in  North  America,  so  the  mountains  of  South  Wales, 
the  northern  boundary  of  the  Ardennes,  and  of  the  neighbouring  Rhenish 
mountains  contain  the  richest  coal  measures.  And  as  we  find  west  of  the 
Allegheny  region  some  coal  measures,  so  we  find  some  extensive  coal 
layers  north  of  the  belt  of  the  Hercynian  Mountains  in  England  and 
Scotland,  in  upper  Siberia,  in  the  east  of  Germany,  and  in  some  places  in 
the  interior  of  Russia.  The  industrial  evolution  of  the  eastern  L^nited 
States,  of  England  and  Wales,  of  Belgium  and  the  German  empire,  is 
based  on  the  same  fact,  that  a  rich  vegetation  once  covered  the  foot-hill 
region  of  the  mountains  up-turned  towards  the  end  of  the  Palieozoic  era. 

It  is  very  interesting  to   see  how   the  Appalachian   region   ends  at 
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Xewfoundland,  forming  the  projecting  eastern  corner  of  Xorth  America, 
and,  just  opposite,  in  south  Ireland,  in  South  Wales,  in  Cornwall  and  in 
Brittany  the  belt  of  the  old  Hercynian  Mountains  of  Europe  begins. 
One  seems  to  be  the  continuation  of  the  other,  and  such  an  excellent 
geologist  as  Marcel  Bertrand  maintained  that  we  have  here  to  deal  with 
the  two  ends  of  one  very  extensive  belt  of  mountains  which  extended 
through  the  North  Atlantic  Ocean.  But  we  must  not  forget  that  the 
missing  link  between  both  ends  of  these  supposed  mountain  chains  is 
longer  than  their  known  extent. 

There  are  also  similarities  of  structure  between  the  Mediterranean 
Sea  and  the  Gulf  of  Mexico  and  its  surroundings.  Both  seas  consist  of 
a  set  of  very  deep  basins,  separated  by  higher  regions  which  reach  more 
or  less  above  the  sea  level,  and  the  Mesozoic  strata  in  their  vicinity  are 
folded,  but  there  is  one  very  marked  geographical  difference  between 
their  surroundings.  On  the  north  side  of  the  Mediterranean  Sea  extends 
a  nearly  uninterrupted  belt  of  mountains  which  contains  the  highest 
elevation  of  Europe,  while  there  is  no  high  mountain  range  at  all  at  the 
north  of  the  Gulf  of  Mexico.  The  high  elevations  on  the  north  side  of 
the  Mediterranean  sharply  divide  Avestern  Europe  into  an  Atlantic  and 
a  Mediterranean  part,  while  all  the  natural  regions  of  eastern  Xorth 
America  continue  uninterrupted  to  the  Gulf.  The  high  mountain  belt 
on  the  north  side  of  the  Mediterranean  Sea  prevents  the  rivers  from 
entering  the  Mediterranean ;  it  pushes  aside  the  Danube,  and  only  the 
east  annex  of  the  Mediterranean — the  Black  Sea — receives  in  the 
Danube,  the  Dnieper,  and  the  Don,  important  rivers  which  can  be 
compared  with  the  branches  of  the  Mississippi  River.  But  that  river  of 
Europe  which  as  to  size  and  ramifications  bears  most  resemblance  to  the 
Mississippi — the  Volga — empties  its  waters  into  the  Caspian  Lake. 
This,  the  largest  lake  on  the  earth,  can  be  regarded,  however,  as  an 
isolated  basin  of  the  Mediterranean.  During  the  Ice  Age,  its  waters 
stood  probalily  so  high  that  they  could  overflow  through  the  Manych 
Valley,  north  of  the  Caucasus,  into  the  Black  Sea,  so  that  the  Volga  had 
an  outlet  into  the  open  sea.  Therefore,  during  the  Ice  Age  the  arrange- 
ment of  the  eastern  European  rivers  corresponded  more  nearly  with  that 
of  the  Mississippi  and  its  branches,  and  this  similarity  would  even  exist 
if  we  assume  that  the  Black  Sea  itself  was  then  an  inland  sea,  for  such 
an  inland  sea  could  pour  its  waters  through  the  Bosphorus  into  the 
Mediterranean.  The  Bosphorus,  indeed,  bears  many  features  of  a  river 
valley,  and  it  may  have  Ijeen  at  one  time  the  outlet  of  all  European 
rivers  from  the  Danube  to  the  Volga,  of  a  body  of  water  as  large  as  that 
of  the  Mississippi.  But  while  the  large  American  river  enters  the  sea 
through  a  large  delta  deposited  by  it,  the  European  Mississippi  passed 
through  narrows  just  above  its  mouth,  as  the  Hudson  does ;  it  had  to 
force  its  way  through  the  mountain  belt  north  of  the  Mediterranean. 

The  absence  of  such  a  mountain  l>elt  in  Xorth  America  causes  an 
important  difference  in  the  climate  of  the  peninsular  regions  on  both 
sides  of  the  Atlantic.  The  climate  of  the  Europe  mainland  is  hardly  at 
all  affected  by  the  Mediterranean,  whereas  the  absence  of  a  mountain 
]>elt  north  of  the  Gulf  of  Mexico  allows  the  winds  to  sweep  around  the 
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west  end  of  the  zone  of  high  atmosphei'ic  pressure  which  extends  across 
the  Atlantic.  Thus  we  have  south-western  winds  in  North  America ; 
and  as  the  south-western  winds  of  Europe  bring  the  moisture  and  the 
warmth  of  the  Gulf  Stream  drifts  o^■er  large  areas  of  Europe,  so  also  the 
moisture  and  warmth  of  the  Gulf  of  Mexico  is  brought  into  the  south- 
eastern part  of  North  America.  The  effect  of  the  cooling  influences 
which  the  interior  of  a  continent  can  exert  by  its  high  pressure  and  cold 
on  the  mean  latitudes  of  its  east  coast,  is  counteracted  to  a  large  extent ; 
and  peninsular  North  America,  like  the  European  peninsula  of  Eurasia, 
enjoys  a  peninsular  climate,  but  not  to  such  an  extent. 

But  the  peninsular  climate  of  both  sides  of  the  Atlantic  is  not  the 
same.  It  is  most  strongly  developed  in  the  south  in  peninsular  North 
America,  but  in  the  north  in  Europe.  The  south-west  winds  blow  in 
peninsular  North  America  mostly  during  the  summer;  in  Europe, 
however,  they  blow  duiing  the  winter,  just  at  the  time  when  cold 
north-west  winds  bring  cold  waves  to  the  United  States,  and  similar 
temperatures  are  met  with  in  very  different  latitudes  on  both  sides  of  the 
Atlantic.  Indeed,  the  climate  on  both  sides  of  an  ocean  can  not  be  the 
same  ;  there  must  be  difterences  ]>etween  the  east  and  west  shores  of  the 
continents.  Europe  has  the  true  climate  of  the  west  coast  of  a  continent. 
The  climate  of  this  side  of  the  Atlantic  has  its  exact  counterpart  in 
North  America  in  British  Columbia,  and  the  Mediterranean  climate 
recurs  in  all  its  characteristic  features  farther  south  in  California.  The 
high  elevations  of  the  mountains  of  British  Columbia  and  of  the  Sierra 
Nevada,  however,  hinder  the  extension  of  these  climatic  conditions  into 
the  interior  of  the  continent,  while  the  open  west  of  Europe  allows  the 
western  winds  to  carry  their  moisture  very  far  into  the  interior,  and  the 
long  extent  of  the  Mediterranean  Sea  is  accompanied  by  a  climate  like 
that  of  California  from  the  south  of  Spain  over  the  south  of  Italy  and 
Greece  as  far  as  Asia  Minor.  Thus  one  very  large  climatic  province  of 
very  uniform  character  extends  between  the  Atlantic  Ocean  and  those 
semi-arid  regions  in  which  the  higher  civilisation  of  the  Orient  in  ancient 
times  was  born.  And  this  climatic  province  possesses  many  features 
similar  to  those  of  semi-arid  regions.  This  fact  is  of  the  greatest 
importance  for  the  evolution  of  civilisation  in  Europe. 

We  can  trace  the  European  population  very  far  back.  Man  witnessed 
in  Europe  that  set  of  climatic  changes  which  characterise  the  great  ice 
age,  but  while  it  is  still  open  to  discussion  whether  the  present  population 
of  Europe  had  its  origin  in  that  very  old  one  or  whether  it  came  from 
Asia,  there  can  be  no  doubt  that  the  European  civilisation  has  its  root  in 
the  Orient.  Here  in  Mesopotamia  and  in  Egypt  an  early  civilisation  arose 
under  arid  and  semi-arid  conditions,  based  on  irrigation  ;  this  civilisation 
was  brought  by  early  navigators  over  the  whole  basin  of  the  Mediter- 
ranean, and  it  found  congenial  conditions  everywhere  along  the  shores. 
In  America  such  an  evolution  was  impossible.  An  original  civilisa- 
tion has,  indeed,  grown  up  here  under  semi-arid  conditions,  and  it  was 
also  based  on  irrigation.  This  is  not  sui-prising.  Irrigation  is  the 
easiest  way  to  introduce  agriculture.  It  is  only  necessary  to  distribute 
water,  and  crops  become  possil)le.     The  very  difficult  work  of  clearing  the 
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forest  is  not  necessary.  But  a  certain  political  organisation  is  necessary, 
and  this  begins  at  the  moment  when  rules  are  established  according  to 
which  the  water  is  distributed. 

The  conditions  under  which  the  early  civilisation  on  the  plateau  of 
Mexico  was  developed  are,  indeed,  in  many  respects  similar  to  those  of 
the  Orient.  That  civilisation,  however,  was  not  only  far  more  feeble  than 
that  of  the  Orient,  but  it  could  not  extend  in  the  same  way.  The 
American  Mediterranean  is  far  larger  than  that  between  Europe  and 
Africa,  and  early  navigation  did  not  tind  here  the  same  landmarks  which 
allowed  the  iPhoenicians  and  Greeks  to  sail  so  far ;  but  above  all,  the 
shores  of  that  sea  were  not  as  inviting  to  settlers  as  are  those  of  Greece, 
Italy,  Spain,  or  northern  Africa.  They  are  covered  over  a  wide  extent  by 
dense  or  nearly  impenetralile  tropical  forests,  and  a  l^elt  of  those  virgin 
forests  hindered  the  Mexicans  from  extending  their  civilisation  down  to 
the  Gulf  of  Mexico.  At  no  time  has  this  sea  played  a  role  similar  to  the 
Mediterranean  ;  a  Eoman  empire  could  never  grow  up  east  of  the  cradle 
of  the  American  civilisation  along  the  shores  of  the  sea  between  North 
and  South  America. 

The  Roman  empire  was  a  true  Mediterranean  state,  but  it  pushed 
forward  its  frontiers  as  well  to  the  deserts  of  the  Orient  as  to  the  wood- 
lands in  the  north.  Woodlands  only  rarely  favour  the  evolution  of  a 
primitive  civilisation.  Agriculture  needs  here  more  than  irrigation  ;  the 
forests  must  be  cleared.  This  is  very  hard  work  which  goes  on  very 
slowly,  and  it  must  be  followed  by  a  continual  struggle  against  the 
constant  regrowth  of  the  forests.  Here  family  work  is  most  successful, 
and  political  organisation  will  only  be  formed  very  late.  Indeed,  the 
Romans  regarded  the  wood-folk  in  the  north  as  barbarians,  though  these 
had  a  civilisation  of  their  own  which  was  of  not  inconsiderable  height. 
They  had  already  submitted  extensive  ground  to  agriculture ;  they 
already  manufactured  iron,  and  they  were  settled  in  villages  and  towns. 
But  there  can  l>e  no  doul:»t  that  the  Romans  brought  them  more  of  the 
high  civilisation  of  the  Orient  than  had  reached  them  through  the 
commerce  of  the  Phcjenicians  and  Greeks.  By  this  means  the  Romans 
aided  their  neighbours  in  the  north  until  finally  the  latter  left  their 
forests  and  conquered  the  south. 

This  political  movement  had  as  a  starting  point  central  Europe. 
This  is  the  centre  around  which  the  other  parts  of  Europe  are  arranged 
in  such  a  Avay  that  they  can  be  directh'  reached,  and  while  most  of  these 
other  parts  are  more  or  less  separated  from  one  another,  lying  isolated 
like  Great  Britain,  or  stretching  into  neighbouring  seas  like  Scandinavia, 
or  Spain,  or  Italy,  or  the  Balkan  peninsula,  they  all  are  either  connected 
with  or  are  near  to  central  Europe.  Therefore,  the  relations  between 
those  members  of  Europe  and  the  centre  were  always  active.  Open  on 
all  sides,  this  centre  sutiered  from  its  neighbours  when  its  population  was 
feeble  and  without  force  ;  or  on  the  other  hand  when  its  inhal)itants  were 
strong,  they  influenced  all  Europe.  More  than  once  central  Europe 
acted  as  the  heart  of  the  European  body  and  drove  fresh  blood  into  the 
members. 

When  the  forest-folk  of  central  Europe  had  gained  from  the  Romans 
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knowledge  of  the  favoured  regions  of  the  Mediterranean  basin,  rich  in  all 
kinds  of  fruit,  they  began  to  move  toward  the  south  ;  they  laid  in  ruins 
the  Koman  empire  and  founded  new  kingdoms,  but  they  could  keep  their 
nationality  only  where  they  appeared  in  great  numbers.  They  were 
absolved  by  the  peoples  of  southern  Europe,  and  the  German  ground 
extended  only  in  the  south-west,  along  the  Khine,  and  in  England. 
England  still  bears  the  name  of  the  German  tribe — the  Angles — who, 
together  with  the  Saxons,  conquered  that  extreme  part  of  the  old  Roman 
empire,  and  in  the  whole  of  Europe  we  find  witnesses  of  former  German 
immigration.  In  the  south  of  Spain,  the  name  of  Andalusia  reminds  us 
of  the  German  tribe  of  the  Vandalians  who  came  from  the  Baltic  Sea. 
In  upper  Italy,  Lombardy  conserves  the  name  of  those  long-bearded 
Germans  who  settled  there,  and  in  the  regions  north  of  Milan  you  see 
more  blonde  people  with  blue  eyes  than  in  many  parts  of  the  German 
empire.  France  received  her  name  from  the  German  Franks  who 
extended  their  empire  there. 

The  emigration  of  the  German  wood-folk  seems  not  to  have  been  caused 
by  the  pressure  of  other  peoples.  There  seems  to  have  been  aAvakened 
among  the  German  tribes  a  yearning  to  occupy  better  countries  than 
their  own.  It  seems  to  have  been  a  longing  to  migrate,  and  to  settle 
new  countries  similar  to'  that  which  prevailed  in  the  eastern  states  of 
North  America  for  more  than  one  hundred  years,  and  which  caused  that 
enormous  extension  of  the  Anglo-Saxon  race  over  the  whole  continent  of 
North  America.  As  in  New  England,  the  woodlands  which  were  left  by 
their  agricultural  population  were  settled  by  new  emigrants — the  old 
Puritan  ground  being  entered  by  Roman  Catholic  Irish  and  Italians  and 
French  Canadians  and  Russian  Jews — so  also  in  Germany  the  areas 
which  had  been  left  by  their  emigrating  inhabitants  were  re-settled, 
especially  the  eastern  part.  But  the  emigration  had  been  more  com- 
plete than  in  eastern  New  England,  and  the  new  settlers  found  a  vacant 
countiy  in  which  they  could  introduce  their  own  language.  A  reaction, 
however,  set  in,  and  since  the  times  of  Charlemagne  the  Germans  have 
been  taking  back  their  old  land  from  a  population  whose  descendants  are 
to-day,  in  North  America,  classed  as  undesirable  immigrants. 

While  this  was  beginning,  the  northern  neighbours  of  the  Germans, 
the  Scandinavians,  were  seized  with  the  same  longing  to  migrate  that 
the  Germans  had  experienced  several  hundred  years  ago,  but  while  the 
Germans  migrated  on  the  land,  the  Scandinavians  went  on  the  sea. 
Scandinavian  tribes  crossed  the  Baltic  Sea  and  founded  in  the  forests 
of  northern  Russia  the  Russian  empire,  the  name  of  which  points  back 
to  the  times  when  the  Scandinavian  conquerors  used  their  Slav  subjects 
as  "  rowsmen."  Scandinavian  pirates  devastated  the  coast  of  northern 
Germany,  of  England,  Scotland  and  France,  where  they  settled,  forming 
Normandy.  They  sailed  into  the  Mediterranean  Sea,  and  at  Constanti- 
nople met  with  their  countrymen  coming  through  Russia.  Others  went 
into  the  northern  seas,  discovering  the  Fteroe  Islands,  Iceland  and  Green- 
land. They  even  came  over  to  North  America,  but  this  discovery  was 
not  accompanied  by  a  large  number  of  men  prepared  to  settle,  and  it 
remained  unknown  to  the  greater  part  of  Europe.     Even  Greenland  was 
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totally  forgotten,  and  its  few  Scandinavian  inhabitants  expired  when 
they  came  into  contact  with  the  Eskimo  population.  Thus  the  outburst 
of  Scandinavian  peoples,  like  the  older  outbursts  of  German  peoples, 
resulted  in  but  a  slight  expansion  of  Scandina\aan  ground.  The  Norman 
•settlers  along  the  Mediterranean  and  the  shores  of  the  Channel  became 
intermixed  with  their  neighbours,  and  when  the  Normans  conquered 
England  they  brought  with  them  French  language  and  French  customs. 

In  Germany,  after  the  time  of  martial  expansion  of  the  people  was 
over,  more  settled  conditions  ensued,  and  the  vast  forest-clad  mountain 
regions,  which  had  heretofore  been  only  visited  by  hunters,  were  now 
cleared  and  a  kind  of  interior  colonisation  took  place  in  the  central  part 
of  the  empire.  The  terminations  "  rente  "  and  "  schwende  "  of  names 
of  German  villages  indicate  that  the  clearing  of  their  forests  was  either 
hy  felling  or  burning  the  trees,  and  the  Germans  became  so  famous  as 
clearers  of  woodland  that  they  were  called  into  the  mountains  of  Bohemia, 
Silesia  and  Hungary,  where  peaceful  colonisation  took  place.  German 
colonies,  following  the  extension  of  German  sea  traffic,  were  founded 
along  the  shores  of  the  Baltic  Sea,  and  even  on  the  west  coast  of  Nor- 
way, where  the  city  of  Bergen  is  a  German  colony  :  even  centuries  after, 
when  the  Russian  empire  had  been  extended  from  the  Baltic  to  the 
Black  Sea  and  to  the  Pacific,  Germans  were  invited  to  settle  in  order  to 
cultivate  the  country.  These  German  colonies,  which  sprea'd  over  all 
Russia,  are  found  even  in  the  steppe  countries  east  of  the  Volga  and  of 
the  Crimea. 

Those  waves  of  Asiatic  steppe  rough  riders  which  now  and  then 
spread  out  over  the  low  ground  of  eastern  Europe,  were  always  broken 
when  they  reached  German  ground.  Here  the  Hungarians  were  defeated. 
The  Mongolian  wave  which  had  terminated  the  early  Russian  empire 
when  it  came  to  eastern  Germany  met  with  the  same  fate,  as  did  the 
Avave  of  Turks  which  so  easily  rushed  over  Hungary.  From  the  walls 
of  Vienna  imperial  German  armies  drove  back  the  Turks  into  those 
frontiers  of  Turkey  which  lasted  until  the  end  of  the  nineteenth  century, 
and  German  settlers  founded  a  new  culture  in  Hnngary. 

Thus  the  influence  of  early  German  conquest  and  later  German 
peaceful  colonisation  is  felt  nearly  over  the  whole  of  Europe.  The  earlier 
conquest  formed  the  nobility  of  France  and  Italy,  where  many  noble 
families  still  conserve  more  or  less  corrupt  German  family  names,  and 
German  names  were  long  in  use  for  noblemen  in  mediaeval  times.  German 
colonists  developed  the  agricultural  resources  of  the  south-east  and  east  of 
Europe,  and  German  merchants  extended  their  commerce  on  the  coast  of 
the  whole  Atlantic  Europe. 

This  kind  of  peaceful  German  extension  is  also  favoured  by  the 
central  position  of  Germany  in  Europe,  but  it  is  very  much  based  on  the 
fact  that  Germany  herself  is  not  a  country  too  much  favoured  by  nature, 
and  it  is  her  very  poor  soil  which  has  educated  her  population  to  strong 
and  intelligent  labour.  This  population,  however,  increased  to  greater 
numljers  than  the  ground  could  support,  and  this  is  the  real  cause  of  the 
expansion  of  German  population  by  immigi'ation,  the  influence  of  which 
has  l)een  so  markedly  felt  by  all  Europe.     It  is  the  natural  expansion  of 
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a  strong,  working  forest-folk,  and  one  which  resembles  very  much  the 
expansion  of  the  people  on  the  east  coast  of  North  America  over  a 
whole  continent. 

The  virgin  forests  of  peninsular  North  America  were  far  out  of  the 
reach  of  original  American  civilisation,  which  could  neither  spread  out 
over  the  shores  of  the  American  Mediterranean  nor  cross  the  arid  regions 
and  deserts  north  of  Mexico.  Their  Indiaii  inhabitants  remained  in  the 
state  of  hunters  and  never  cleared  the  woodland.  The  natural  riches  of 
that  region  were  developed  only  when  it  was  settled  by  Europeans,  who 
had  learned  in  Europe  to  overcome  the  resistance  of  forests  to  agriculture. 
And  soon  after  its  colonisation,  its  population  experienced  that  strong 
wish  to  expand  which  is  so  characteristic  of  early  German  migrations. 
The  descendants  of  that  population  on  the  Atlantic  slope  of  North 
America  who  had  cleared  the  virgin  forests,  crossed  the  Appalachian 
chain,  cultivated  the  prairie  grounds  of  the  Mississippi  basin,  and  adapted 
themselves  to  the  arid  climate  of  the  west  and  the  Italian  climate  of 
California.  Thus  the  Atlantic  side  of  North  America  plays  in  its  colonisa- 
tion a  role  similar  to  that  of  Germany  in  the  history  of  Europe. 

The  expansion  of  eastern  North  America,  however,  met  with  no  strong 
resistance  from  the  other  inhabitants  of  North  America.  The  Indians 
defended  their  ground  in  insufficient  numbers  and  with  insufficient  arms, 
and  they  died  out  when  they  came  into  contact  with  a  higher  civilisation. 
In  Europe,  on  the  other  hand,  German  emigrants  spread  amid  peoples  of 
larger  numbers,  and  became,  therefore,  partly  absorbed.  The  difference 
in  expansion  between  the  Atlantic  North  American  and  the  German 
populations  is  neither  caused  by  a  greater  strength  of  the  North  American 
expansion,  nor  by  a  lower  education  of  German  settlers  ;  it  is  due  to  the 
fact  that  the  North  American  expansion  extended  over  a  continent 
inhabited  only  by  nomadic  tribes  of  small  numbers  and  of  low  civilisation, 
while  the  German  expansion  extended  over  vast  areas  occupied  by  peoples 
with  a  culture  and  an  organisation  of  their  own.  This  again  is  due  to 
the  fact  that  a  higher  civilisation  had  spread  out  over  all  Europe,  while  the 
native  civilisation  of  North  America  remained  restricted  to  the  plateaus 
Avest  of  the  Gulf  of  Mexico. 

There  is  a  remarkable  resemblance  between  the  expansion  of  the 
German  population  and  that  of  America,  and  if  we  follow  the  latter  to  its 
sources  we  find  that  the  early  English  settlers  on  the  east  coast  are  the 
descendants  of  the  German  conquerors  of  England,  and  their  extension 
towards  the  west  was  followed  and  reinforced  1)}^  a  powerful  wave  of 
peaceful  German  immigrants,  differing  in  language  but  similar  in  kind, 
and  both  waves  formed  one  population  in  which  the  old  German  spirit  of 
expansion  is  very  active. 

It  is  a  curious  chance  that  America  received  its  name  from  a  German 
geographer.  Old  Professor  Waldseemueller  made  a  mistake,  indeed, 
when  he  named  the  new  countries  at  Brazil  after  the  Florentine  Amerigo 
Vespucci.  It  would  have  been  far  more  just  to  have  named  the  new 
world  after  Columbus,  but  though  Waldseemueller  recognised  his  mistake 
and  withdrew  the  name,  it  remained  in  use.  And  curiously  enough,  that 
Amerigo  Vespucci,  whose  name  gave  origin  to  the  name  of  America,  had 
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himself,  though  an  Italian,  still  a  German  family  name,  Emmerich,  Emery 
in  English.  Thus  America  is  a  continent  with  a  German  name,  the 
meaning  of  which  might,  perhaps,  be  interpreted  as  "  rich  in  corn  "  ;  ^ 
if  this  is  correct.  Professor  Waldseemueller  chose  an  incorrect  but 
appropriate  name. 


A  VISIT  TO  MOUNT  KENIA. 

By  a  Correspondent. 

{With  Illustrations.) 


Kenia  is  the  only  snowy  mountain  lying  exactly  on   the   Equator.     Its 
height  is  17,150  feet,  it  has  fifteen  glaciers,  and  the  snow-line  is  some- 


Fio.  1. — The  (.'(.'Sar  glacier,  north  sule  ol  Mt.  Kenia.     Note  steepness  of  slope. 

what  lower  than  to  the  north  and  south,  where  there  is  more  vai'iation 
of  season.  This  mountain  forms  the  culminating  point  of  the  richest 
part  of  British  East  Africa.     The   Kenia  snows  can  now  be  reached  in 

1  Amar,  old  German,  a  kind  of  wheat. 
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little  more  than  a  mouth   from  England  by  way  of  Mombasa  and  the 
Uganda  Riiilway. 

Mr.  Hutchins,  Chief  Conservator  of  Forests,  and  Mr.  Ross,  Director 
of  Public  Works  in  British  East  Africa,  have  recently  returned  from  a 
tour  round  the  Kenia  forest  and  a  visit  to  the  glaciers.  It  is  somewhat 
surprising  that  the  Kenia  Alpine  region  has  not  been  visited  since 
Maekinder's  memorable  expedition  in  August  and  September  of  1899. 
This  journey  will  be  found  described  in  the  Journal  of  the  Royal 
Geographical  Society  for  May  1900.  It  will  be  ever  memorable  as  the 
first  successful  attempt  made  to  reach  the  Kenia  summit  after  several 
others,  Count  Teleki,  Dr.  Gregory,  Captain  Dundas,  and  Dr.  Kolb,  had 


Fig.  2.— The  tussocks  on  the  south  side  of  Mt.  Kenia.     Height  about  r2,0u0  It. 
Alpine  region. 

failed.  Maekinder's  successful  ascent  was  made  at  the  expense  of  a 
somewhat  costly  expedition,  involving  the  bringing  of  two  Swiss  guides, 
and  the  traverse  in  British  East  Africa  of  a  country  at  that  time  still 
hostile.  Teleki  got  up  to  14,000  feet  and  Gregory  up  to  the  highest  of 
the  Alpine  regions  apart  from  the  Peak.  This  his  slender  resources  did 
not  allow  him  to  reach,  but  Gregory  did  wonders  with  the  means  he  had 
at  command.  At  last  in  1899,  when  the  Uganda  Railway  had  arrived 
in  sight  of  the  Kenia  snows,  and  when,  it  is  said,  a  German  expedition 
was  being  organised  to  ascend  Kenia,  Mackinder  and  Hausberg  per- 
formed the  feat  which  should  render  their  names  ever  memorable 
amongst  Englishmen. 

Now  it  is  a  comparatively  easy  matter  to  study  the  Alpine  region  of 
Kenia.     The  natives  are  friendly  everywhere. 
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Quite  recently  the  Pax  Britaiinica  has  been  extended  completely 
round  Kenia,  though  a  portion  of  the  route  traversed  by  Hutchins  and 
Eoss  was  through  country  ranked  till  then  as  hostile,  that  is  to  say,  the 
Mweru  country,  h'ing  on  the  eastern  side  of  Kenia.  A  special  escort 
was  provided,  and  no  hostility  of  any  kind  was  experienced.  The  route 
followed  comprised  a  journey  completely  round  Kenia,  almost  the  whole 
time  in  the  Alpine  region  at  an  elevation  of  about  12,000  feet.  The 
object  of  the  journey  was  to  ascertain  the  exact  extent  and  value  of  the 
great  forest  girdle  which  stretches  entirely  round  Kenia.  For  this 
purpose  it  was  found  more  convenient  to  travel  at  an  altitude  of  about 
12,000  feet  in  order  to  avoid  the  tussock  grass,  which  extends  above  the 


Fig.  3. — Mt.  Kenia  at  sunset.     Taken  with  telephoto  lens. 


upper  forest  limit  and  is  a  serious  impediment  to  progress  in  the  open 
Alpine  country  (cf.  Fig.  2).  The  tussock  grass  of  Kenia  grows  in  bushes 
three  or  four  feet  high  and  three  or  four  feet  through,  and  when,  as  in  the 
wet  season,  it  is  co^•ered  with  half-frozen  rain  and  hail,  progress  through  it 
is  not  easy.  Above  the  tussock  is  a  zone  of  shorter  grass  with  a  sufficient 
supply  of  firewood  in  the  trunks  of  the  "  G-iant  Heath."  This  tree 
{Erim  arborea)  marks  the  upper  limit  of  tree  growth  on  the  Kenia 
Mountain.  It  furnishes  an  excellent  firewood,  and  without  it  camp  life 
in  the  Alpine  region  would  be  difficult. 

Four  glaciers  on  the  western  side  of  Kenia  were  visited,  and  found 
much  as  descril)ed  in  Mackinder's  account  of  their  condition  nine  years 
ago.  Scenes  of  extraordinary  Alpine  beauty  were  traversed,  and  Ross, 
who  is  an  expert  photographer,  obtained  a  valuable  series  of  photographs, 
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of  which  those  here  shown  form  a  small  part.^  Koss  had  charge  of  the 
triangulation  for  determining  the  boundaries  of  the  forest,  and  he 
traversed  all  but  a  small  portion  of  the  Alpine  region.  A  number  of 
weather  observations  were  made,  the  chief  feature  of  which  was  a 
persistent  upper  north-east  wind  at  an  altitude  of  about  20,000  feet. 

On  Kenia  Mountain,  between  elevations  of  7000  to  14,000  feet,  the 
atmosphere  was  singularly  calm  and  serene.  The  general  air  movement 
was  towards  the  central  snowy  peak  liy  day  and  off  it  by  night,  exactly 
the  reverse  of  what  one  would  have  expected  in  the  case  of  a  cool  damp 
forest-clad  mountain  surrounded  by  dry  sun-scorched  plains.  Below 
7000   feet  elevation  and   on   the  plains  away   from  the  mountain  the 
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Fig.  4.  — Seuecio  forest  on  Mt.  Kenia,  near  head  of  Hausberg  valley. 

south-east  Trade  wind  blew  strongly  hy  day  from  the  south  and  east. 
On  the  northern  highlands  between  10,000  and  12,000  feet  the  climate 
was  curiously  mild  and  equal^le.  It  was  not  only  pleasant  and  healthful, 
but  extraordinarily  exhilarating.  There  was  no  frost,  and  the  little  rain 
that,  fell  came  mostly  at  night,  while  by  day  the  equatorial  sun  was 
always  more  or  less  screened  by  a  thick  mantle  of  cloud.  This  great 
uninhabited  plateau,  so  singularly  beautiful,  so  eminently  a  white  man's 
country,  suggests  itself  naturally  as  the  site  for  the  future  capital  city 
of  the  British  possessions  in  mid-Africa — the  Bogota  of  the  Old  World. 
Here  Europeans  could  lead  active  healthy  lives  and  preserve  the  energy 
and  vigour  of  their  race,  as  they  have  for  350  years  on  the  Equatorial 
highlands  of  the  Andes.     Bogota  and  Quito  are  cities  of  about   100,000 


1  It  will  be  found  interesting  to  compare  these  photographs  with  the  illustrations  given 
of  the  vegetation  of  Ruwenzori  in  our  March  issue  {cf.  pp.  140,  141  and  142). — Ed.  S.O.M. 
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inhabitants,  and  at  this  altitude  (about  10,000  feet)  the  Spaniard  of 
to-day  is  as  good  a  man  as  any  who  come  from  Spain — says  the  modern 
traveller.  The  whole  of  the  Kenia  Alpine  region  is  healthful  and 
invigoi'ating,  Init  there  is  a  great  contrast,  during  at  least  half  the  year, 
between  the  wet  and  misty  southern  slopes  of  Kenia  and  the  dry, 
bracing  plateau  country  of  northern  Kenia.  Messrs.  Hutchins  and  Koss 
had  with  them  a  third  white  man  and  some  fifty  natives ;  and,  with  the 
exception  of  a  few  cases  of  lung  trouble  among  the  coast  natives,  there 
was  no  sickness,  in  spite  of  hardships  which,  in  a  less  favouralile  climate. 


Fig.  f'.  — The  lowt-r  forest  zoue  on  Mt.  Keuia.     A  tree-fern  gorge. 


Avould  have  told  immediately.  Hail  was  experienced  on  numerous 
occasions ;  in  fact,  on  the  wetter  southern  side  of  the  mountain,  there 
was  a  severe  hail-storm  daily.  A  real  snow-storm  was  experienced  on 
one  occasion  only.  Then  the  snow  fell  in  light  flakes  exactly  like  a 
snow-storm  in  extra-tropical  latitudes.  This  snow-storm  lasted  for  some 
hours.  For  some  miles  around  the  glaciers  also  a  light  mantle  of  snow 
covered  the  ground,  but  this  rapidly  melted  under  the  infiuence  of  a 
little  sun  and  the  warmer  air  which  was  experienced  at  higher  altitudes 
during  the  day.  Kenia  peak  Avas  bare  of  snoM-  on  the  north-eastern  side, 
presumably  on  account  of  the  comparatively  warm  upper  current.  These 
weather  notes  have  a  peculiar  value,  since  they  were  made  at  the  wettest 
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time  of  the  year,  April,  May,  and  part  of  June.  On  Kenia,  December, 
January  and  February  is  the  dry  season  ;  March,  April  and  May  the 
rainy  season ;  and  June,  July  and  August  the  misty  season.  The 
weather  on  the  southern  side  of  Kenia  when  visited  by  Messrs.  Hutchins 
and  Ross  was  a  striking  contrast  to  what  Mackinder  and  Hausberg  ex- 
perienced. Mackinder  remarks,  "  The  air  was  usually  dry,  the  relative 
humidity  falling  on  one  occasion  to  as  low  as  52  per  cent.  There  was  no 
considerable  rain  or  snow-fall  during  our  stay  at  high  altitudes  (August 
20th  to  September  20th),  but  a  little  fine  wind-driven  hail  on  most 
afternoons,  preceded  by  a  sharp  drop  in  temperature  about  2  P.M." 
During  the  wet  season,  April  and  May,  Hutchins  and  Ross  found  the 
southern  side,  at  Alpine  altitudes,  dripping  with  moisture  and  the  air 
nearly  saturated  with  moisture  the  greater  portion  of  the  time.  There 
was  indeed  a  small  portion  of  the  southern  side  of  the  mountain  which 
was  too  wet  for  the  upper  traverse,  and  the  forest  there  had  to  be 
inspected  and  mapped  from  1)elow  only.  Everywhere  else  the  forest  was 
examined  fi'om  above  and  below,  and  linear  sample  areas  of  the  timber 
were  measured.  The  forest  belt  that  encircles  Kenia  had  been  reported 
to  be  interrupted  on  the  northern  side,  but  in  reality  it  is  almost 
continuous  right  round  Kenia.  There  is,  however,  a  small  break  on  the 
north-western  side,  and  the  forest  belt  is  narrower  here.  This  break 
was  found  to  be  eight  miles  long — little  more,  in  fact,  than  the  average 
Avidth  of  the  forest  belt,  which  was  found  to  vary  from  six  to  nine  miles 
in  breadth.  On  the  northern  and  western  sides,  where  the  forest  belt 
is  thinnest,  the  economic  value  of  the  forest  is  perhaps  the  highest,  it 
being  there  largely  composed  of  Cedar,  which  is  found  in  the  drier  forest 
only.  The  Cedar  is  the  tallest  and  strongest  tree  in  the  Kenia  forest. 
In  the  magnificent  reach  of  forest  filling  up  the  great  south-eastern  bay 
of  Kenia,  Ibean  Camphor  was  abundant,  but  here  Cedar  is  entirely 
absent,  and  the  effective  thickness  of  the  forest  belt  is  reduced  by  a 
broad  strip  of  Bamboo  (Arnndenaria  aJpina).  In  the  drier  parts  of  the 
mountain  the  Bamboo  belt  is  much  reduced  in  lireadth  ;  it  is  frequently 
1)roken  and  sometimes  absent.  The  most  valualjle  timbers  in  the  Kenia 
forest  are  :  Ibean  Camphor  on  the  south-east  side,  and  Cedar  (Junipenis 
jn-omra)  on  the  western  and  northern  sides.  The  former  is  no  doubt  a 
timber  of  exceptional  value.  Its  botanical  name  has  been  recently 
determined  at  Kew  as  Ocotea  nmmharensis.  Its  flower  was  seen  for  the 
first  time.  But  the  Cedar  is  a  loftier  and  far  more  abundant  tree  than 
the  Camphor.  It  runs  up  in  straight  stems  to  heights  of  over 
100  feet. 

Cedar  is  extremely  durable,  and  the  forest  was  found  richly  stored, 
not  only  with  the  live  timber  of  to-day,  but  with  the  dry  and  still  sound 
timber  of  past  ages.  Fire  does  incalculable  damage  in  these  Cedar 
forests. 

At  9500  feet,  just  north  of  the  "  First  Great "  gorge,  in  a  forest  of 
mixed  bamlwo  and  hardwoods,  is  the  liiggest  Cedar  yet  measured.  Its 
mean  diameter  (mean  of  two  directions)  is  twelve  feet  four  inches.  Its 
girth  over  the  buttresses  is  thirty-five  feet  nine  inches.  It  divides  into 
two  stems  a  short  distance  from  the  ground,  and  into  three  stems  higher 
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up.  The  longest  stem  has  a  serviceable  bole  of  65  feet,  and  a  total 
height  of  about  110  feet.  Many  of  the  Cedars  here  branch  close  to  their 
Imse,  probably  as  the  result  of  fires.  The  cubic  content  of  sound  timber 
in  this  tree  is  estimated  at  1545-92  cubic  feet,  of  which  probably  one-third 
is  unsound.  This  tree,  though  evidently  of  great  age,  has  still  a  well- 
developed  crown  in  vigorous  growth. 

The  forest  here  is  mixed  hardwood,  not  l)eing  wet  enough  for  the 
best  hardwood  nor  dry  enough  for  Cedar  to  be  abundant.  The  ground 
is  carpeted  with  moss  and  encumbered  with  the   succulent  Plectranthus. 


Fig.  6. — A  forest  stream  on  Mt.  Keiiia. 


Eed  Stinkwood,  Ibean  Jarrah  and  Vellowwood  are  the  associated  trees  ; 
thick  masses  of  moss  clothe  their  stems. 

The  most  abundant  timber  in  the  Kenia  forest  is  Yellowwood, 
Podomrpus  thmibergia  var.  mikmjiamis,  a  tree  differing  little  from  the 
widespread  and  well-known  Yellowwood  of  South  Africa.  Another 
Yellowwood,  Fodomrjms  gracilioi;  has  been  compared  in  stature  and  shape 
to  the  Kauri  of  New  Zealand,  but  this  tree  is  but  sparingly  represented. 
The  finest  timber  is  in  the  great  south-east  Bay  of  Kenia,  but  this  is 
largely  composed  of  hardwoods,  which  have  not  the  same  value  as  the 
Camphor  and  Conifers.  Altogether  the  expedition  disclosed  a  forest 
of  great  value  and  a  particularly  important  asset  to  a  young  country 
Avithout  mineral  wealth. 
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(mth  Sketch-Map.) 

Recent  cablegrams  from  Lagos  announce  that  the  rails  of  the  extension 
of  the  Lagos  Railway  have  been  laid  as  far  as  Jebba  on  the  Niger,  a 
distance  of  about  three  hundred  miles  from  Lagos.  An  important  point 
in  railway  development  in  Nigeria  has  now  been  reached,  and  it  may  be 
useful  to  review  briefly  the  projects  of  railway  construction  of  which  this 
extension  forms  a  part  and  of  other  great  public  works  connected  with 
the  railway.  These  are  fully  described  in  a  recent  blue  book  (Cd.  4523, 
"Farther  correspondence  relating  to  railway  construction  in  Nigeria": 
March  1909.) 

An  earlier  blue  book  (Cd.  2787,  December  1905)  published  corre- 
spondence which  established  the  necessity  for  railway  development  in 
Nigeria.  Eventually  in  August  1907,  the  Secretary  of  State  for  the 
Colonies  sanctioned  the  extension  of  the  Lagos  Railway  to  Jebba  and 
thence  to  Zungeru,  the  present  capital  of  Northern  Nigeria,  the  construc- 
tion of  a  railway  from  Baro  on  the  Niger  to  Zaria  and  Kano,  and  the 
junction  of  the  two  railways  at  a  point  beyond  Zungeru.  (Cf.  this 
Magazine,  vol.  xxiv.  p.  211).  The  Under  Secretary  of  State  for  the 
Colonies,  in  informing  the  House  of  Commons  of  this  decision,  recapitu- 
lated the  reasons  for  which  this  development  had  been  undertaken. 
These  were,  briefly,  the  great  cost  and  delay  of  the  present  methods  of 
transport;  the  necessity  for  opening  up  the  country  to  trade  and 
enterprise ;  and  the  prospect  of  the  development  of  the  cotton  industry 
by  the  improvement  and  cheapening  of  transport  and  l)y  setting  free 
labour  which  is  at  present  engaged  on  transport. 

The  sketch-map  here  given,  taken  from  the  blue  book  (Cd.  4523, 
p.  136),  may  suffice  to  indicate  the  extent  of  the  projects.  The  Lagos 
Railway  has  its  base  upon  the  sea,  the  Baro-Kano  Railway  has  its  base 
upon  the  River  Niger,  at  a  point  which  can  be  reached  at  all  seasons 
of  the  year  by  river  steamers.  Each  railway  will  have  its  own 
functions  in  the  development  of  Nigeria.  The  Lagos  Railway  will  be 
available  for  the  I'apidly  increasing  trade  of  Lagos  with  the  interior,  and 
for  the  transport  of  European  officials  and  traders,  who  will  thus  avoid 
the  tedious  route  via  Forcados  and  the  Niger,  while  the  Baro-Kano 
Railway  will  convey  freight  which  could  not  stand  the  heavy  railway 
charges  over  an  additional  three  hundred  miles  in  comparison  with  the 
much  lower  charges  by  river  steamers  from  Baro  to  Forcados.  Advan- 
tage will  still  be  taken  of  the  flood-water  of  the  Niger  in  September  and 
October,  when  the  river  rises  as  much  as  thirt}^  feet  above  the  low -water 
level  in  May,  to  convey  heavy  cargoes  to  ancl  from  the  railway  base  in 
the  ocean-going  steamers  which  at  that  season  are  used  on  the  river  ;  but 
constant  communication  with  Lagos  will  convey  new  ideas  and  new 
demands  to  the  minds  of  the  people  of  the  interior  and  develop  a  trade 
in  British  goods  which  is  still  in  its  infancy. 

Both  railways   are    of   a    3    foot  6    gauge.     The  Lagos  Railway  is 
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completely  equipped  as  a  permanent  railway  :  the  extension  from  Jebba 
to  Zungeru  and  the  Baro-Kano  Railway  are  to  be  of  a  pioneer  type  : 
they  are  not  to  be  fully  equipped,  and  the  earthworks  are  to  be  of  the 
lightest  description.  As  already  stated,  the  Lagos  Railway  has  now 
reached  Jebba.  The  Baro-Kano  Railway  is  being  constructed  with 
remarkable  rapidity,  and  on  February  17  the  rails  had  reached  mile  50. 

Great  difficulties  still  remain  before  full  advantage  can  be  taken  of 
these  two  railways  even  when  they  are  completed  ;  but  these  are  now 
being  resolutely  faced.  Lagos,  the  base  of  the  Lagos-Zungeru  Railway, 
is  the  most  important  trade-centre  in  West  Africa,  but  the  development 
of  its  trade  is  impeded  by  a  bar  at  the  mouth  of  the  lagoon  on  which  it 
stands,  which  does  not  permit  ocean-going  steamers  to  enter  the  harbour. 
Important  works  have  l)een  undertaken  to  remove  this  obstacle.  Two 
large  dredgers  are  now  engaged  in  making  a  straight  channel  over  the 
liar,  and  good  progress  has  already  been  made.  The  construction  of  a 
mole  on  the  east  side  of  the  channel  has  been  commenced,  and  prepara- 
tions are  being  made  for  the  construction  of  a  similar  mole  on  the  west 
side.  It  is  anticipated  that  these  will  facilitate  the  dredging  operations 
by  confining  the  flow  of  water  to  a  narrower  channel.  When  the  bar 
has  been  opened  additional  accommodation  will  be  required  in  the 
harbour :  in  anticipation  of  this,  wharfage  is  being  extended,  and  a 
scheme  for  the  extension  of  the  railway  from  its  present  terminus  on 
Iddo  Island  to  Lagos  itself  is  under  consideration.  A  scheme  for  the 
improvement  of  the  navigable  channel  of  the  Niger  as  far  as  Baro  has 
also  been  sanctioned,  and  dredging  operations  will  be  commenced  early 
in  1910.  Navigation  of  the  Niger,  even  by  river  steamers  of  three  or 
four  feet  in  draught,  becomes  exceedingly  difficult  in  April,  May,  and 
June,  when  the  river  is  at  its  lowest ;  but  it  is  expected  that  these 
difficulties  will  be  overcome  by  means  of  dredging. 

The  cost  of  these  public  works  is  to  be  defrayed  l)y  a  loan  of 
£3,000,000  floated  by  the  Government  of  Southern  Nigeria. 


THE  JAPANESE  VOLCANO  ASO  AND  ITS  CALDERA.i 

By  Robert  Anderson,  Washington,  D.C. 

{JrHh  Sketch-Map.) 

Aso-SAN  is  a  volcano  in  the  centre  of  Kiushiu,  Japan,  within  twenty-nine 
miles  of  the  western,  and  forty-five  miles  of  the  eastern  coast  of  the 
island.  It  consists  of  a  huge  mound-shaped  cone  on  the  summit  of  which 
is  sunk  an  oval  bowl  measuring  al)Out  ten  miles  in  width,  fourteen  miles 
in  length,  and  1000  to  2000  feet  in  depth,  the  bottom  being  some  1500 
feet  above  sea-level.  Within  this  l)owl  a  range  of  mountains,  attaining 
an  altitude  above  the  sea  of  5600  feet  and  overtopping  the  rim  more  than 
2000  feet,  runs  from  east  to  west  across  its  short  diameter  and  divides 

1  Alibreviated  from  the  Journal  of  Geology,  No.  6,  1908. 
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it  into  two  crescent-shaped  l^asins.     On  the  summit  of  this  dividing  range 
is  a  low  modern  cone  with  active  crater  :  and  at  the  foot  of  the  ransje  on 
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either  side  a  fairly  level  pkuu  .-Uelclics  oil  to  a  steep  niotmtain  wall  that 
surrounds  the  boAvl.  At  one  point  only  a  break  occurs  in  this  Avail. 
The  central  range  is  so  high  and   broad,  and    so  completely  shtits  off 
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the  enclosed  plain  on  the  south  from  the  one  on  the  north,  that  one 
does  not  at  once  recognise  the  two  plains  as  parts  of  a  single  great 
oval  floor.  But  each  of  the  basins  is  so  perfectly  the  complement  of 
the  other  that  little  doubt  can  exist  of  their  being  the  two  halves  of 
a  large  crateral  depression  partitioned  off  by  mountains  of  subsequent 
growth.  The  bowl  has  a  typical  caldera  form,  and  it  has  most  pro- 
bably originated  through  the  subsidence  of  a  formei^ly  overlying  mountain 
mass.  It  is  one  of  the  very  largest,  if  not  the  largest,  of  the  craters 
known  on  this  planet,  and  without  doubt  the  largest  having  such  perfect 
preservation. 

The  observations  upon  which  this  article  are  based  were  made  in 
the  spring  of  1905,  when  I  made  a  visit  to  the  volcano  and  lived  for 
nearly  two  weeks  within  the  caldera. 

Little  has  been  known  or  published  concerning  Aso-san.  Prof.  Milne 
many  years  ago  made  a  hasty  visit  to  it  and  published  a  narrative  and 
descriptive  article  in  the  Popular  Science  Eemetv.  He  has  also  discussed 
the  history  of  the  eruptions  of  the  new  crater  and  noted  other  features 
of  the  volcano  in  the  Tranmcfions  of  the  Semaological  Socieiy  of  Japan. 
Aso-san  is  briefly  described  by  Edmund  Naumann  in  his  paper  "  Ueber 
den  Bau  und  die  Entstehung  der  japanischen  Inseln,"  and  there  is  an 
article  in  Japanese  on  the  sul)ject  in  the  Tokio  Journal  of  Geograpliii, 
written  by  T.  Iki. 

No  detailed  maps  are  available  upon  which  to  base  statements  I'egard- 
ing  Aso.  The  altitudes  and  other  measurements  here  given  are  approxi- 
mate, but  are  l)ased  on  careful  estimates,  on  barometric  measurements, 
and  on  general  maps  of  Kiushiu.  The  accompanying  diagram  is  largely 
from  memory  and  is  intended  merely  to  convey  a  general  idea  of  the 
caldera. 

The  island  Kiushiu,  which  covers  about  17,000  square  miles,  has  a 
foundation  of  rocks  of  Paheozoic  age  and  possibly  some  belonging  to  the 
Archaean.  These  are  largely  sedimentary,  and  frequently  metamorphic  ; 
but  associated  with  them  are  many  varieties  of  igneous  rocks.  Less 
altered  strata  of  supposed  Mesozoic  age,  l)ut  possibly  in  part  representative 
of  the  early  Tertiary,  overlie  these  extensively  ;  and  fossiliferous,  much- 
disturbed  Tertiary  formations  occur  in  numerous  relatively  small  detached 
basins.  Over  these  basement  rocks  a  superstructure  of  eruptives  has 
been  built  up  during  the  Quaternary,  having  proljably  been  begun  before 
the  close  of  Tertiary  time.  Aljout  one-half  of  the  island  is  now  covered 
by  these  volcanic  rocks.  In  some  places  the  covering  has  the  nature  of 
a  thin  layer  of  ash  or  volcanic  mud  or  lava  over  the  old  surface,  whereas 
in  others  it  has  a  great  thickness.  The  whole  of  the  north-central  part 
of  the  island  and  much  of  the  southern  part  is  volcanic.  The  Japanese 
geologists  count  twenty  volcanoes  in  Kiushiu,  including  two  that  form 
small  islands  near  the  coast  on  the  south.  The  period  of  volcanic  con- 
struction extends  into  the  present — eight  of  the  twenty  volcanoes  being 
still  active — but  the  general  activity  seems  to  be  on  the  decline.  The 
volcanic  forces  must  have  reached  their  climax  sometime  during  the  middle 
Quaternary,  to  judge  from  the  amount  of  erosion  that  has  taken  place 
since  the  greatest  outpourings  occurred  ;  and   it  is  probably  from  this 
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period  that  the  long  since  extinct  crater  of  Aso  dates.  In  its  prime 
Aso  doubtless  held  a  position  of  pre-eminence  among  the  volcanoes  and 
mountains  of  Kiushiu,  as  is  indicated  by  the  extent  of  territory  that  is 
<;overed  by  material  derived  from  its  eruptions,  and  by  the  grandeur  of 
the  scale  upon  which  the  crater  was  built  and  the  proljability  that  a  cone 
formerly  rose  to  a  great  height  above  it.  Its  present  peaks  are  surpassed 
by  a  few  others  in  the  island,  the  highest  of  which  is  the  non-volcanic 
mountain  8obo-san,  6600  feet  in  altitude. 

Aso-san  may  be  most  easily  reached  from  Kumamoto,  a  city  situated 
on  the  coastal  plain  near  the  western  coast  of  Kiushiu.  From  there  a 
road  runs  up  into  the  mountains  and  down  into  the  caldera,  which  is 
about  twenty  miles  away.  The  volcano  does  not  form  a  prominent  cone 
as  seen  from  this  side,  and  appears  merely  as  a  high  portion  of  the 
mountain  mass  that  occupies  the  island's  interior.  The  caldera  becomes 
apparent  only  on  approaching  its  very  edge,  or  from  the  summit  of 
one  of  the  high  mountains  within  a  score  of  miles  of  Aso.  From  such 
a  summit  one  looks  down  upon  it  and  obtains  an  impressive  view  of  the 
huge  bowl  and  the  high  volcanic  peaks  that  spring  from  within  it. 

Viewed  Ijroadly,  the  Hoors  of  the  two  ]>asins  into  which  the  caldera 
is  divided  are  level  plains  lying  at  the  same  elevation.  They  slope  gently 
upward  from  west  to  east.  On  the  east  they  break  into  low  sweeping 
ridges  and  knolls  that  rise  gradually  and  merge  with  the  wall  and  central 
range,  which  are  there  convergent.  Throughout  the  central  portion  of 
each  of  the  two  Imsins  the  floor,  except  for  gentle  undulations,  is  almost 
level  and  has  an  average  elevation  of  about  1500  feet.  On  the  inner  side 
of  each  it  slopes  gently  up  to  the  cential  range,  and  on  the  outer  side  to 
the  wall.  Each  half  of  the  caldera  is  traversed  by  a  stream  that  follows 
a  shallow  curving  course  from  east  to  west.  The  .stream  in  the  southern 
basin  is  called  the  "  Shirakawa  "  {kawa  or  (jawa  means  river) ;  that  in  the 
northern,  the  "  Kurogawa."  The  Kurogawa  carries  considerably  more 
water  than  the  former  and  is  worthy  to  be  called  a  small  river.  These 
streams  unite  ai'ound  the  western  end  of  the  central  range,  which  just 
fails  to  reach  the  v.-all  there,  and  flow  out  through  a  canyon  or  barranco. 
The  single  stream  thus  formed,  called  the  Shirakawa,  runs  westward  down 
the  mountains  and  across  the  Kumamoto  plain  to  the  sea.  The  point 
of  outlet  is  at  an  elevation  of  about  1000  feet  above  the  sea,  and  on 
approaching  it  the  streams  leave  their  gentle  course  over  the  comparatively 
flat  plain  and  tumble  down  to  their  junction  at  the  outlet  Avith  gradients 
of  4  to  8  per  cent,  or  more.  The  northern  one  makes  the  descent  the 
more  rapidly.  The  southern  one  on  leaving  the  upper  level  of  the  floor 
drops  over  a  picturesque  waterfall. 

The  northern  l)asin  appears  to  be  larger  and  rounder  than  the 
southern  one,  and  its  floor  is  even  more  level.  Small  parts  of  it  were 
flooded  or  marshy  during  April  1905.  Several  .small,  isolated  and  fairly 
steep  hills  rise  out  of  the  northern  l)asin.  They  were  not  observed 
closelv,  but  looked  as  if  thev  were  composed  of  the  same  material  as  the 
wall.  '         • 

The  floor  of  the  caldera  is  everywhere  cultivated,  and  supports  a 
population  that  may  be  roughly  estimated  as  ainounting  tn  at  least  .'lOOO 
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people.  Many  villages  and  gi'oups  of  dwellings  are  scattered  over  the 
plain,  and  clusters  of  trees  stand  here  and  there.  The  whole  scene  is  a 
remarkable  one,  being  especially  brilliant  when  the  spring  crops,  which 
consist  chiefly  of  green  wheat  and  mustard  with  yellow  flowers,  are 
maturing.  There  is  a  legend  that  the  mountain-girt  bowl  of  Aso  was 
once  occupied  by  a  lake,  until  the  god  of  the  mountain  kicked  a  hole  in 
the  wall  where  the  present  outlet  is  and  allowed  the  water  to  flow  out. 
There  may  have  been  in  former  times  flooded  areas  of  wider  extent 
than  those  noted  above,  but  it  does  not  seem  probable  that  a  real  lake 
ever  occupied  the  caldera. 

The  caldera  has  an  oval  shape,  and  its  rim  forms  a  smooth  sweeping 
curve  around  the  whole  circumference,  broken  only  at  the  cleft  on  the 
west  where  the  streams  pass  out,  and  on  the  east  where  the  wall  is 
joined  by  the  descending  slope  forming  the  extremity  of  the  central 
range.  The  curvature  of  the  wall  is  so  slight  that  it  appears  at  a  glance 
like  the  face  of  a  straight  mountain  range.  On  the  basis  of  a  rough 
estimate  it  may  be  said  that  the  average  slope  from  the  floor  to  the  top 
of  the  wall  would  nowhere  exceed  25°  or  30°,  although  rocky,  almost 
vertical,  precipices  occur  at  points  on  its  face.  The  wall  is  furrowed  by 
gulches  that  have  in  places  eaten  back  to  the  summit  and  notched  the 
skyline  of  the  rim.  In  general,  however,  its  top  is  fairly  even.  Between 
the  gulches  sharp  ridges  run  out  into  the  floor.  The  wall  varies  in 
appearance  from  point  to  point,  and  the  ridges  and  prominences  on  its 
face  have  a  variety  of  picturesque  shapes.  The  wall  of  the  southern 
basin,  exposed  to  the  north,  is  much  more  worn  than  that  of  the  northern 
one.  Forms  resembling  the  remains  of  terraces  appear  in  places.  The 
lower  portion  of  the  wall  has  a  gentle  slope,  and  at  some  places  is  deeply 
soil-covered,  and  supports  fine  groves  of  trees.  The  higher  portion  is 
precipitous,  and  exposes  best  the  material  of  which  it  is  made.  It  is 
formed  of  I'oughly-bedded  flows  of  basaltic  andesite,  interbedded  and 
intermingled  with  mixtures  of  vesicular  lava,  scoriae,  pumice,  and  vol- 
canic sand.  The  lava  predominates,  and  the  harder  layers  project  with 
vertical  rocky  faces,  while  between  them  softer  zones  have  weathered 
away  into  (Ubris  slopes.  The  height  of  the  wall  is,  on  the  average,  about 
1300  to  1500  feet.  It  decreases  toward  the  eastern  side  owing  to  the 
gradual  rise  of  the  floor  in  that  direction,  but  increases  at  some  points, 
as  on  the  south-west  and  west  sides,  where  mountains  break  the  regularity 
of  the  horizon  line. 

The  only  opening  in  the  ring  wall  is  the  barranco  on  the  eastern  side 
through  which  the  streams  have  their  outlet.  Clifls  of  roughly  columnar 
lava  form  the  sides  of  this  gorge  up  to  a  height  of  several  hundred  feet, 
and  are  continued  upward  by  densely  wooded  slopes  that  rise  over  1500 
feet  above  the  stream  bed.  The  span  of  the  canyon  where  it  begins  to 
widen  out  above  the  cliffs  is  less  than  half  a  mile. 

Probably  the  next  lowest  point  upon  the  rim  is  at  a  point  three 
miles  north  of  the  outlet,  where  the  "  Futaetoge  "  {toge,  means  "  pass  "), 
which  has  an  elevation  of  about  2500  feet  above  the  sea,  is  less  than 
1000  feet  above  the  caldera  floor.  Another  stream  running  down  the 
outer  slope  to  the  sea  heads  at  this  low  point.     The  highest  portion  of 
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the  watershed  on  the  rim  is  on  Tawara-yama  and  Kamuri-dake,  two 
mountains  that  form  the  wall  at  the  western  end  of  the  southern  basin. 
They  rise  2000  to  2700  feet  above  the  floor  of  the  caldera.  The  former 
is  between  two  and  three  miles  south  of  the  outlet  of  the  streams,  the 
latter  four  miles  or  more.  The  summit  of  each  and  the  high  ridge  con- 
necting  them  is  about  two  miles  back  from  the  Hoor. 

The  ridge  or  range  that  divides  the  caldera  is,  properly  speaking, 
Mount  Aso.  From  the  floor  on  the  south,  or  the  one  on  the  north,  it 
appears  as  a  massive  rugged  barrier,  the  summit  of  which  is  roughened 
by  several  dominating  peaks.  Looking  up  at  it  from  either  basin  one 
would  never  imagine  the  existence  of  a  second  and  almost  identical  pit 
with  level  floor  and  encircling  outer  wall  at  its  base  on  the  opposite  side. 
It  is  only  from  one  of  the  peaks  in  the  range  or  from  a  distant  mountain 
top  that  a  conception  of  the  whole  as  a  unit  and  as  a  single  vast  caldera 
may  be  obtained. 

There  are  three  main  peaks,  all  along  the  eastern  half  of  the  range. 
The  western  end  is  lower,  has  less  bold  outlines,  and  dechnes  gradually 
toward  the  west.  The  most  striking  of  the  peaks  in  the  range  is 
Neko-dake  at  the  ver}^  eastern  end.  (The  word  dake  which  forms 
part  of  the  name  of  many  Japanese  mountains  means  "peak.")  Its 
slopes  have  the  graceful  curving  outlines  characteristic  of  volcanic 
cones,  and  its  summit  is  serrated  with  pinnacles  of  laA'a.  Its  eastern 
flank  drops  down  and  ends  the  range  by  merging  with  the  outer  wall. 
There  is  no  sign  of  any  continuation  of  the  range  into  the  outer 
region  beyond,  it  being  distinctly  a  line  of  peaks  belonging  to  the  inside 
of  the  caldera.  The  slopes  of  Neko-dake  are  steep,  being  in  the  main 
25  to  30  degrees.  A  part  of  the  summit  is  easily  accessible,  but  the 
highest  point  cannot  be  reached,  as  it  is  an  isolated  monument  of 
andesitic  lava  100  feet  high,  having  slopes  of  from  60  to  75  degrees  on 
its  sides. 

The  western  flank  of  Neko-dake  extends  down  most  of  the  way  to 
the  crater  floor,  forming  a  depression  in  the  central  ridge  of  2000  to 
2500  feet  deep,  so  that  the  peak  is  left  as  an  isolated  pyramid  with 
truncated,  broken  summit.  The  top  is  4800  feet  above  the  level  of  the 
sea,  and  not  much  over  2500  feet  above  the  highest  portion  of  the  floor. 

Beyond  the  gap  just  mentioned  the  central  ridge  continues  west- 
ward and  rises  immediately  into  Taka-dake,  the  highest  peak  of  all. 
It  has  an  elevation  of  5600  feet,  and  rises  some  4000  feet  above  the 
plain  at  its  base.  The  next  peak,  Naka-dake,  is  a  somewhat  lower  one, 
on  the  south-west  flank  of  Taka-dake,  slightly  out  of  line  with  the 
general  east  and  west  summit  line  of  the  ridge.  Its  shape  is  somewhat 
like  that  of  a  half-dome,  and  it  presents  on  the  south  side  of  its  summit 
a  broken  precipice  of  black  lava. 

At  the  western  base  of  the  last  two  peaks  the  modern  crater  is 
situated,  at  an  altitude  of  about  4000  feet  above  the  sea.  The  range 
declines  still  more  just  west  of  this,  forming  a  depression  in  its  central 
portion.  This  depression  is  by  no  means  as  low,  however,  as  the  one 
Ijetween  Neko-dake  and  Taka-dake,  and  does  not  tend  to  break  the 
continuity  of  the  range  as  that  one  does.     The  surface  of  the  range  here 
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is  a  wide  upland  coAered  with  curious  small  steep  mounds  of  volcanic 
(Uhris. 

The  north  and  south  flanks  of  the  range  sweep  down  with  concave 
slopes  into  the  wide  level  floor.  They  are  furrowed  by  sharp  ravines 
and  intervening  ridges  that  gradually  lose  their  prominence  among  the 
gentler  slopes  toward  the  base.  The  slopes  are  not  usually  xqyy  steep. 
and  are  for  the  most  part  covered  with  soil  and  long  grass.  They  afford 
little  water,  and  are  uncultivated  and  uninhabited. 

The  cone  upon  which  the  modern  crater  of  Aso  is  situated  has  a  slope 
of  about  15  degrees  and  is  only  a  couple  of  hundred  feet  high.  The 
cone  is  largely  composed  of  fine-grained  grey  mud,  which  on  drying 
l)ecomes  compacted  into  tuff.  It  is  irregularly  interbedded  with  lava 
and  coarse  fragmentary  matter.  This  modern  centre  of  the  activity  of 
Aso  is  about  one  mile  nearer  the  eastern  than  the  western  side  of  the 
old  outer  crater,  but  its  position  is  roughly  central  with  respect  to  the 
whole  great  oval. 

The  new  crater  is  a  black,  ragged  pit,  constantly  roaring  and  steam- 
ing. It  has  sheer  walls  of  roughly  stratified  mud,  the  layers  of  which 
appear  to  dip  inward,  and  a  depth  of  three  hundred  feet  or  more.  It  is 
oblong  in  shape,  and  is  at  a  rough  estimate  nine  hundred  feet  across  from 
east  to  west  and  two  thousand  feet  long  from  north  to  south,  the  long- 
axis  being  in  the  same  direction  as  that  of  the-  outer  crater.  Its  rim  is 
very  uneven,  Ijeing  much  higher  on  the  north  and  east  than  on  the  other 
sides.  It  is  divided  into  five  compartments  or  vents  arranged  along  the 
long  axis,  each  sepai^ated  from  the  next  by  a  steep  wall  of  mud  one 
hundred  feet  or  more  high.  The  two  most  northerly  vents  are  the 
deepest  and  the  only  active  ones.  Occasionally  when  the  vapour  column 
diminishes  one  can  look  to  the  Ijottom  of  the  noi'thern  vent  and  see  the 
burning  sulphur  that  plasters  the  lower  walls  and  floor.  The  bottom  is 
a  round  flat  disk  of  cracked  mud  looking  like  the  dried  bottom  of  a  pond, 
and  there  is  no  appearance  of  a  hole  or  conduit  descending  to  greater 
depths.  The  one  next  south  of  it  is  deeper  and  pours  forth  the  most 
steam.  No  glimpse  of  its  bottom  could  be  obtained  hj  the  writer  from 
any  point  upon  the  rim.  The  existence  of  activity  in  a  decadent  stage 
is  indicated  at  other  points,  all  in  the  western  half  of  the  Aso  range,  by 
jets  of  steam  and  hot  springs. 

An  interesting  feature  of  the  modern  cone  is  a  small  ridge  of  mud 
that  circles  around  the  western  side  of  the  summit  at  a  distance  of  about 
one  hundred  feet  from  the  crater's  edge.  On  climbing  the  cone  one 
reaches  what  appears  to  be  the  summit,  only  to  find  that  one  must 
descend  some  twenty  feet  into  a  moat  and  rise  again  a  similar  amount 
before  reaching  the  lip  of  the  crater.  The  moat  acts  as  a  line  of  drainage 
and  carries  the  rain  water  southwaixl  along  the  summit  of  the  cone, 
parallel  with  its  long  axis,  to  an  outlet  down  the  mountains.  On  the 
east  side  there  is  no  similar  moat,  but  the  crater  borders  the  clifts  at  the 
foot  of  the  peaks  Taka  and  Naka  and  is  separated  from  them  by  a  stream 
channel.  A  small  double  rim  and  moat  was  observed  l>y  the  writer  in 
the  loose  cinders  for  part  of  the  way  around  the  crater  at  the  summit  of 
Vesuvius,  in  September  1905. 
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Aso-san  has  been  in  continual  activity  during  the  historical  period. 
A  detailed  account  of  its  history  has  been  compiled  by  John  Milne 
from  interesting  contemporaneous  Japanese  records. 

The  greatest  eruptions  of  very  recent  times  were  in  the  winter  of 
1873-74,  Avheu  unusual  activity  continued  during  several  months  and 
ashes  covered  the  ground  to  a  distance  of  eighteen  miles  ;  in  the  winter 
of  1884,  when  ashes  were  blown  over  Kumamoto,  making  it  so  dark  there 
at  a  distance  of  twenty-five  miles  that  lamps  had  to  be  used  for  three 
days  ;  in  1889,  during  the  year  of  the  Kumamoto  earthquake,  which  was 
the  3^ear  following  the  great  explosions  of  Bandai-san  in  central  Japan  ; 
and  lastly  in  1894.  Avhen  the  floor  of  the  modern  crater  was  somewhat 
altered. 

The  vast  open  ])owl  of  Aso  occupies  the  summit  of  a  gi-eat  mound, 
the  flanks  of  which,  sloping  gently  away  from  the  top  of  the  interior 
wall,  form  a  i-olling  hilly  upland  of  low  relief  among  the  mountains  of 
Kiushiu.  This  low  dome-shaped  mountain  taken  as  a  whole  occupies  at 
least  450  square  miles.  From  above,  the  outer  slope  appears  as  an 
inclined  plateau  wrinkled  with  knolls  and  ridges  and  little  valleys.  All 
of  these  hillocks  are  of  similar  height,  and  destruction  through  erosion 
has  not  gone  far.  The  general  angle  of  slope  away  from  the  edge  of  the 
caldera  is  about  3"  to  5°,  but  it  is  even  less  than  this  in  places.  On  the 
north-west  side  it  is  very -slight,  because  the  flanks  of  the  mound,  which 
reach  so  far  in  other  directions,  there  give  place  to  a  plateau  between  the 
rim  and  the  not  far  distant  A'olcanic  mountains  Kura-take  and  Ona-take. 
"Within  five  or  ten  miles  of  the  rim  on  most  sides,  at  an  elevation  above 
the  sea  al)OUt  the  same  as  that  of  the  bottom  of  the  caldera,  the  outer 
slopes  reach  the  foot  of  high  mountains  that  almost  completely  encircle 
the  upland,  much  as  the  caldera  ^\•all  surrounds  the  plain  formed  by  its 
floor.  The  surrounding  mountain  barrier  is  not  volcanic  on  the  east  and 
south,  where  ancient  sedimentary  and  igneous  rocks  form  Sobo-san  and 
other  prominent  peaks.  The  whole  volcanic  mass  of  Aso  and  of  the 
mountains  to  the  north  is  of  the  nature  of  a  filling  within  a  depression  in 
the  topography  of  the  older  formations. 

The  surface  material  of  the  outer  slopes  is  largely  fragmental  dehm. 
At  a  few  places  where  it  was  observed  exposed  it  appeared  as  massive 
deposits  of  sandy  material,  or  as  soft  tuff,  or  as  agglomerate  composed 
of  coarser  fragments.  Some  of  the  hills  many  miles  from  Aso  are 
entirely  composed  of  fragmental  volcanic  deposits  of  this  kind.  Lava  is 
frequently  exposed  on  the  western  slope  down  to  the  Kumamoto  plain  : 
and  in  the  upland  region  about  Aso,  toward  the  foot  of  the  surrounding 
mountains,  where  dissection  has  advanced  farthest,  lava  is  much  in 
evidence.  It  is  most  probable  that  lava  predominates  beneath  the  surface 
throughout  this  whole  region. 

The  roughly  l^edded  strata  in  the  walls  of  the  big  crater  seem  to 
dip  away  on  all  sides  at  a  low  angle,  and  their  inclination  is  probably 
reflected  in  the  gentle  outer  slopes  that  form  the  sides  of  the  mound 
or  cone  of  Aso.  It  seems  likely  that  this  mound  is  the  basal  remnant 
of  a  conical  volcano  that  once  continued  upward  to  a  culminating  point 
high  above  the  centre  of  what  is  now  the  crater  bowl. 
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If  such  a  mountain  existed  it  is  probable  that  its  upper  portion  rose 
with  a  gradually  increasing  slope  into  a  summit  cone.  Judging 
from  the  character  of  the  lava  and  the  analogy  afibrded  by  the  steep 
slopes  of  the  present  interior  peaks  of  Aso,  which  seem  to  be  con- 
structed of  materials  similar  to  those  of  the  wall,  as  well  as  by  other 
volcanoes  of  Kiushiu  which  are  mostly  Iniilt  of  similar  andesitic  lava 
and  its  fragmental  products,  the  ancient  cone  may  have  risen  in  its 
upper  portion  even  as  steeply  as  20°  or  30°.  But  assuming  that  it  rose 
with  a  constant  slope  no  greater  than  that  now  exhibited  in  places  in 
the  base,  say  7°,  its  summit  woiild  have  been  over  7000  feet  in  altitude 
above  the  sea.  If  it  steepened  above  it  may  have  been  10,000  feet 
or  much  more. 

The  amount  of  rock  material  that  must  have  been  removed  to 
cause  the  disappearance  of  the  whole  upper  poi"tion  of  the  cone  and 
the  opening  of  a  wide  bowl  upon  its  site  may  be  roughly  estimated 
as  at  least  fifty-four  cubic  miles,  counting  the  volume  of  the  caldera  as 
twenty-five  cubic  miles— not  subtracting  the  interior  range — and  the 
volume  of  the  overlying  cone  as  twenty-nine  cubic  miles.  If  the 
cone  rose  steeply  above,  as  it  probably  did,  the  volume  must  have 
been  considerably  more. 

There  are  three  ways  in  which  the  old  crater  may  be  conceived 
as  having  originated,  namely,  by  being  built  up  around  a  vent  of 
great  magnitude,  by  the  explosive  removal  of  a  volcanic  mountain  mass, 
or  by  the  subsidence  of  the  area  now  enclosed  within  the  wall. 

The  most  acceptable  conclusion  is  that  the  bowl  of  Aso  is  a  caldera 
produced  by  the  sinking  in  of  a  volcano,  as  the  result  of  the  escape  of 
lava  from  an  underlying  reservoir  at  low  points  of  discharge  and  the 
consequent  undermining  of  the  mountain  flanks.  The  process  Avas 
probably  one  of  the  gradual  enlargement  of  an  original  summit  crater. 

There  are  three  main  reasons  why  this  supposition  seems  to  apply. 
In  the  first  place,  the  bowl  has  a  wide  extent  of  almost  Ica'cI  floor,  a 
symmetrical  oval  shape,  and  a  practically  continuous  ring  wall  of 
regular  form.  It  is  difficult  to  conceive  of  a  violent  explosion  destroying 
the  Avhole  upper  part  of  a  mountain  of  such  size  and  leaving  such 
regular  remains,  whereas  they  might  well  be  the  outcome  of  a  compara- 
tively gentle  process  of  sinking  taking  place  simultaneously  at  all  points 
around  a  common  centre.  In  the  second  place,  the  great  lava  flows 
radiating  from  the  volcano  ai'e  the  quantitative  equivalent  of  the  mass 
that  has  disappeared  fi-om  the  old  cone  of  Mount  Aso,  and  may  be 
reasonably  considered  as  derived  from  the  space  in  which  the  mountain 
l^ecame  engulfed,  having  vacated  this  space  through  channels  that  opened 
at  low  points  on  the  flanks  of  the  cone.  In  the  third  place,  the  lava, 
although  it  is  not  of  the  most  fusible  variety,  is  of  such  a  chai'acter  that 
it  would  be  capalile  of  forming  large,  easily-flowing,  and  slowly-cooling 
streams ;  and  it  would  not  be  of  such  viscosity  as  to  offer  the  utmost 
resistance  to  explosive  forces  and  to  cause  explosions  of  the  greatest 
magnitude. 

As  regards  the  possibility  of  an  explosive  origin  for  the  crater,  it  is 
to  be  expected  that  a  prominent  rim  of  (It^hris  would  have  accumulated 
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around  the  brink  of  the  cavity  had  such  an  immense  block  of  the 
earth's  surface  been  removed  in  this  manner.  Although  it  is  true  that 
a  vast  amount  of  fragmental  material  is  present  in  the  wide  region 
surrounding  Aso-san,  no  such  rim  is  to  be  found.  The  balance  of 
probability  favours  the  conclusion  that  upward  discharges  of  material 
did  not  play  a  chief  part  in  excavating  the  bowl,  but  that  the  masses 
of  ejectmenta  covering  much  of  the  region  around  the  volcano  were 
thrown  out  partly  before  the  destruction  of  the  ancient  mountain  and 
partly  during  the  period  in  which  the  process  of  engulfment  was  pro- 
gressing, as  a  secondary  phenomenon  attending  that  catastrophe.  The 
strata  in  the  wall  tell  of  explosive  eruptions  that  took  place  contempor- 
aneously with  the  emission  of  lava  streams  in  the  early  history  of  the 
volcano,  but  it  appears  that  the  erupted  material  was  chiefly  in  the 
form  of  lava  flows.  On  the  other  hand,  the  decadent  stages  of  the 
volcano  have  been  marked  chiefly  by  explosive  eruptions  as  witnessed 
by  the  new  cone  and  the  deposits  in  its  vicinity,  and  by  the  historical 
accounts. 

As  regards  the  other  hypothetical  mode  of  origin,  the  low  cone  of 
Aso  may  be  thought  of  as  having  been  formed  by  a  process  of  cone 
luiilding,  through  the  overflowing  of  lava  from  a  very  large  vent  and 
the  accumulation  round  about  of  material  explosively  removed.  But  it 
is  scarcely  conceivable  that  a  process  alone  of  building  up  could  have 
produced  such  forms  as  those  of  Aso. 

John  Milne  discusses  the  origin  of  the  Aso  crater  in  the  account  of 
his  visit  before  mentioned.  He  considers  unfavourably  the  theory  of  an 
explosive  origin  and  comes  to  the  following  conclusion  : 

"  I  should  be  inclined  to  look  upon  it  as  being  now,  as  it  ever  was,  the  upper 
crater  of  an  old  volcano,  inside  which  in  more  recent  times  a  cone  has  grown. 
Although  at  the  commencement  of  the  mountain  the  action  may  have  been 
cataclysmic  in  its  nature,  subsequently,  however,  I  should  think  that  it  grew  up 
higher,  partly  by  the  accumulation  of  ashes,  but  also  perhaps  by  the  boiling  over 
of  a  highly  liquid  trachytic  ]ava.  That  this  latter  action  has  taken  place  seems 
to  be  testiiied  by  the  roughly  stratified  appearances  which  are  exhibited  in  the 
ring  walls  ;  the  growth  has  in  fact  been  probably  something  like  the  growth  of 
Mauna  Loa  in  the  Sandwich  Islands  or  like  a  geyser  tube  in  Iceland." 

The  theory  of  a  subsequent  origin  for  the  interior  range  is  the  only 
acceptable  one.  The  caldera  may  ha^s'e  originated  over  the  intersection 
of  two  fissures,  one  running  north  and  south  parallel  to  the  long  axis  of 
Kiushiu  determining  the  long  axis,  and  one  at  right  angles  determining 
the  shorter  axis  and  aftbrding  a  line  of  activity  along  which  a  ridge  of 
cones  was  later  built. 

The  single  opening  in  the  wall  has  been  described  as  immediately 
opposite  the  western  end  of  the  central  range.  It  may  be  that  its 
origin  is  due  to  the  line  of  weakness  supposed  to  exist  along  the 
diameter  occv;pied  by  this  range,  and  that  it  was  contemporaneous  in 
origin  with  the  caldera.  Or  it  is  possible  that  the  forces  aided  in  the 
destruction  of  this  point  in  the  wall  at  the  time  that  great  eruptions 
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were  taking  place  along  the   central  line  and  the  new  range  was  being 
built. 

Another  supposition  is  that  it  is  a  truncated  canyon  of  the  former 
Mount  Aso,  which  has  cut  back  and  tapped  the  floor  since  the  caldera 
was  formed.  There  is  not  much  evidence  that  the  flanks  of  the  former 
Mount  Aso  had  become  deeply  dissected  during  the  interval  between 
its  construction  and  its  disappearance,  and  there  is  no  other  canyon 
making  a  comparably  deep  gap  in  the  wall.  Therefore  the  outlet  of 
the  streams  owes  its  origin  more  probably  to  one  of  the  first-mentioned 
causes,  or  to  the  aid  afforded  by  structural  weakness  to  erosional 
work. 
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The  New  Zealand  correspondent  of  the  Times  has  sent  to  that  paper 
some  notes  on  the  scientific  results  of  Lieutenant  Shackleton's  exjDedi- 
tion,  these  notes  being  based  upon  summaries  furnished  by  Professor 
David  of  Sydney.  We  quote  here  accounts  of  the  more  generally  in- 
teresting of  the  facts  observed. 

The  winter  quarters  at  Cape  Royds  were  particularly  favourably 
situated  for  biological  work,  as  in  the  immediate  neighbourhood  were  a 
number  of  small  glacier-eroded  lakes.  These  varied  in  depth  from  5 
feet  to  20  or  30  feet.  During  the  winter,  and  throughout  the  whole 
year  for  the  most  part,  they  Avere  frozen  from  top  to  bottom,  but  in 
summer  the  sun's  heat,  affecting  the  black  rocks  at  the  sides,  caused  the 
ice  to  thaw  slightly  around  the  edges.  By  sinking  shafts  through  the 
ice  it  was  ascertained  that  in  some  cases  there  was  a  little  water  un- 
frozen at  the  bottom  of  the  lakes.  Good  samples  were  obtained  of  the 
lake  muds  by  dredging  through  these  shafts,  and  these  muds  abounded  in 
diatoms,  rotifers,  water-bears,  infusoria,  and  other  forms  of  microscopic 
life. 

The  rotifers  were  particularly  interesting.  There  could  be  little 
doubt  that  numbers  of  them  examined  under  the  microscope  had  been 
frozen  into  the  ice  at  temperatures  seldom  below  zero  for  at  least  three 
years,  and  probably  longer,  and  yet,  after  a  few  minutes'  thawing-out, 
they  would  suddenly  come  to  life  and  begin  eagerly  devouring  the  large 
orange-brown  fungus  (of  a  lacustrine  type)  that  was  very  aV)undant  in 
these  lakes.  This  fungus  grew  in  foliaceous  masses  \h  feet  to  2  feet  in 
diameter,  and  when  the  plant  died,  its  remains,  falling  to  the  bottom  of 
the  lake,  formed  beds  of  a  peat  many  feet  in  thickness,  as  discoA^ered  by 
Mr.  Priestly,  the  geologist  of  the  expedition.  A  number  of  the  rotifers 
found  were  identical  Avith  those  already  described  by  the  biologist  of  the 
expedition  (Mr.  Murray)  from  Spitzbergen  and  Franz  Josef  Land.  This 
Avas  especially  the  case  in  regard  to  the  species  3[acwlnofv.s  arrficv><.  It 
was  a  very  interesting  discoA^ery  to  find  the  North  Polar  form  in  the 
South  Polar  regions.  The  tiny  Avater-bears  frozen  in  the  ice  came  to 
life  on  being  thawed  out  just  as  the  rotifers  did. 
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In  addition  to  the  large  orange-brown  fungus  of  the  lakes,  vegetation 
in  the  form  of  lichens  and  mosses  was  tolerably  plentiful  on  the  rock 
surfaces  from  which  the  snow  melted  in  the  summer  time.  At  Cape 
Royds  the  rocks,  being  formed  of  black  lava  from  Erebus,  are  great 
absorbers  of  the  sun's  heat,  and  the  Erebus  expedition  noticed  that  at 
altitudes  of  8000  feet  and  9000  feet,  and  at  temperatures  below  zero, 
the  snow  at  once  commenced  to  thaw  when  placed  on  top  of  a  piece  of 
black  rock  exposed  to  the  sunlight.  This  no  doubt  explains  how  it  is 
possible  for  such  plant  life  to  flourish  in  the  Antarctic.  Along  the  coast 
near  Cape  Royds  were  two  species  of  a  large  brown  seaweed  which  was 
very  plentiful.  A  point  of  special  interest  in  regard  to  the  marine  fauna 
near  Cape  Royds  is  that  it  may  provisionally  be  concluded  that  it  bears 
some  distant  resemblance  to  the  types  of  animal  life  found  in  the  coal- 
measure  series  of  Australia  and  Tasmania.  As  portions  of  the  produc- 
tions will  be  handed  over  to  be  worked  out  by  New  Zealand  and 
Australian  scientific  specialists  this  aspect  of  Antarctic  marine  life  will 
be  fully  investigated  later  on,  and  the  results  no  doul)t  will  l)e  eagei'ly 
looked  forward  to  by  the  scientific  world. 

In  the  journeys  south  to  88°  23'  and  north  to  the  magnetic  pole  in 
72°  25',  there  was  an  opportunity  of  studying  in  a  general  way  the 
geological  structure  of  the  Antarctic  continent  over  a  distance  from  north 
to  south  of  fully  1100  miles.  It  was  only  at  intervals  that  solid  rocks 
from  beneath  the  mantle  of  snow  and  glacier  ice  were  met  with.  It  is 
clear  from  these  two  explorations  that  the  possibilities  of  the  Antarctic 
having  been  an  archipelago  can  no  longer  be  entertained.  There  is  no 
doubt  now  that  there  is  a  high  continental  plateau  extending  from  the 
new  mountains,  recently  discovered  l)y  the  Ximrod  45  miles  west  of  Cape 
Xorth,  to  the  magnetic  pole,  across  the  plateau  traversed  by  Captain 
Scott  of  the  Discover;/,  and  over  the  portion  traversed  by  Lieutenant 
Shackleton  in  his  Furthest  South  journey  to  beyond  the  South  Pole 
itself — probably  for  a  distance  of  1800  miles.  By  far  the  most  in- 
teresting geological  discovery  was  that  made  by  Wild  and  Shackleton  of 
coal  measures  in  latitude  85"  S.  The  coal  measures  were  at  least  1500 
feet  thick,  and  formed  mostly  of  fine-grained  brown  sandstones  with 
occasional  water-worn  pebbles  of  white  quartz.  There  were  at  least 
seven  seams  in  the  outcrop  in  the  clifi"  face  of  the  great  Kunatak  where 
the  discovery  was  made.  They  varied  in  thickness  from  1  foot  to  7  feet. 
Some  of  the  seams  were  free  from  clay  bands,  but  others "  contained 
numerous  bands  of  fireclay.  Abundant  small  fossil  root  impressions  were 
present  in  this  clay,  and  the  coal  contained  a  great  quantity  of  so-called 
mineral  charcoal,  representing  a  plant  material  that  still  retained  some 
of  its  original  cellular  structure.  The  limestone  found  by  the  Southern 
party  in  latitude  85°  15'  S.  occurs  in  the  form  of  a  huge  wedge,  the 
thickest  portion  of  which  is  estimated  at  many  hundreds  of  feet.  It  is 
a  bluish-black  limestone  traversed  by  white  veins  of  calcite.  It  is  inter- 
stratified  with  a  very  remarkable  rock  of  a  pinkish-grey  tint  Ixinded  with 
dark  green.  In  the  opinion  of  Professor  David  the  rock,  which  is  unlike 
any  he  has  ever  seen,  may  prove  very  interesting  when  it  comes  to  be 
dealt  with  under  the  microscope.     It  was  the  Furthest  South  rock  dis- 
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covered.  The  general  geological  results  of  the  expedition  show  that 
there  is  a  very  ancient  series  of  crj'^stalline  rocks  similar  to  those  already 
described  by  Ferrar,  of  the  Discovery,  forming  the  foundation  platform 
from  near  the  South  Pole  to  Cape  North.  This  very  ancient  series  is 
composed  of  gneisses,  granites,  schists,  slates,  and  occasionally  of  coarsely 
crystalline  marliles  apparently  much  older  than  the  limestones  found  by 
Shackleton  at  85°  15'.  These  ancient  rocks  contain  minerals  of  the 
rare  earths,  notably  a  brown  mineral  of  very  wide  distribution,  which  is 
almost  certainly  monazite.  Magnificent  specimens  of  this  mineral 
abounded  in  a  small  island  of  gneissic  granite  1 2  miles  north  of  Granite 
Harbour,  or  about  100  miles  north  of  the  winter  quarters  of  the  ex- 
pedition. Mr.  Douglas  Mawson  (of  Adelaide  University)  discovered 
that  the  mineral  was  not  only  present  in  these  rocks,  but  also  in  large 
en^atics  on  the  glacier  surface  near  Mount  Nansen.  Near  Mount  Nansen 
he  found  a  very  interesting  occurrence  of  a  deep  green  mineral  in  con- 
nection with  dyke  rocks  allied  to  the  granites.  On  exposure  this  turned 
an  orange  colour,  and  it  is  almost  certainly  a  compound  of  vanadium.  It 
may  be  said  that  the  whole  of  this  basal  series  gives  every  promise  of 
minerals  of  the  rare  earths  in  more  or  less  abundance.  Superimposed 
upon  these  basal  beds  is  the  sandstone  formation  already  described  by 
Ferrar  as  the  "  beacon "  sandstone.  This  continues  northwards  to  at 
least  as  far  as  Mount  Nansen  near  the  magnetic  pole,  and  southwards  to 
probably  at  least  86°  30'.  Above  the  sandstones  and  in  a  series  of 
volcanic  rocks  occur  immense  lava  sheets  more  or  less  horizontally 
bedded.  Mounts  Erebus,  Discovery,  Melbourne,  and  many  others 
belong  to  this  later  phase  of  volcanic  eruptions.  As  regards  eruptions, 
it  was  interesting  to  note  that  Erebus,  like  Stromboli  in  the  Mediter- 
ranean, formed  a  good  barometer,  for  as  the  mercury  fell  in  the 
Imrometers  of  the  expedition  so  did  the  steam  cloud  over  Erebus  rise 
higher  and  higher.  Nearly  all  the  principal  steam  eruptions  took  place 
when  the  barometer  was  at  its  lowest.  In  regard  to  Erebus,  a  great 
feature  of  the  old  crater  is  that  it  is  filled  almost  to  the  brim  with 
alternate  layers  of  snow,  beds  of  large  felspar  crystals  3  inches  and  4 
inches  in  length,  and  pumice.  There  are  millions  of  these  felspar 
crystals.  The  lava  is  of  the  rare  type  known  as  Kenite,  similar  to  that 
which  comes  from  Mount  Kenite  in  South  America.  The  geologists 
also  got  fairly  well-preserved  fossil  radiolaria  in  erratics  of  banded  chert 
close  to  Cape  Royds. 

Mr.  Douglas  Mawson  made  a  series  of  observations  on  the  magnetic 
dip  and  force  on  the  journey  northwards  to  the  magnetic  pole.  For 
locating  this  pole  he  depended  almost  entirely  upon  the  Lloyd-Creak  dip 
circle  instrument.  The  latitude  of  the  pole  is  estimated  by  him  pro- 
visionally at  72°  25',  and  longitude  approximately  154°.  As  the  latter 
depends  largely  on  the  positions  of  the  mountains  in  the  elaborate  series 
of  triangulations  made  by  Mawson  from  Mount  Erebus  to  Mount  Mel- 
bourne, a  distance  of  over  200  miles,  the  exact  longitude  will  not  be 
determined  until  the  results  of  the  triangulation  have  been  elaborated. 
This  triangulation  was  made  hy  Mawson  with  great  care  and  with  a 
good  theodolite,   and  the   whole   coast  was  carefully  surveyed  by  this 
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means  from  opposite  the  winter  quarters  to  the  Drygalski  glacier.  From 
the  Drygalski  glacier  to  Cape  Washington,  Captain  Evans  of  the  Kirnrod 
charted  the  coastline.  The  results  of  Mawson's  magnetic  determinations 
agi-ee  closely  with  those  of  Bernacchi  of  the  Discoceri/  expedition,  and 
prove  that  the  magnetic  pole  is  no  longer  moving  eastward,  as  it  was  in 
Sir  James  Ross's  time,  but  is  now  travelling  north-westwards  much  in 
the  same  direction  as  the  North  Magnetic  Pole  is  moving  at  present. 
This  is  a  very  curious  and  interesting  point.  The  discovery  obviously 
is  of  interest  as  indicating  the  direction  of  magnetic  variation  in  the 
immediate  future  in  the  Southern  Hemisphere. 

Mr.  Shackleton  and  his  party  returned  to  London  on  June  12,  all 
in  good  health,  and  met  with  a  very  enthusiastic  reception.  It  is  hoped 
that  Mr.  Shackleton  wall  lecture  at  the  anniversary  meeting  of  the  Royal 
Scottish  Geographical  Society  in  Edinburgh  on  November  15,  and  on 
other  dates  to  the  remaining  centres.  Meantime  the  notes  given  above 
show  the  nature  of  the  observations  made. 


GEOaRAPHICAL  NOTES. 
Europe. 


The  Anthropogeography  of  the  Scottish  Highlands. — Readers 

who  rememl^er  Professor  Ralph  Tarr's  article  on  Glacial  Eromn  in  the 
Scottish  Highlands  in  our  issue  of  Novemljer  last,  will  be  glad  to  have 
their  attention  drawn  to  an  article  l:»y  the  same  author  in  the  December 
number  of  the  Bulletin  of  the  American  G-eographical  Society.  Writing 
for  his  o^Yn  countrymen,  Professor  Tarr  naturally  emphasises  in  this 
paper  points  which  could  not  be  similarly  treated  in  a  journal  published 
in  Scotland.  If  some  of  his  remarks  and  comments  strike  Scottish  ears  as 
a  little  naive,  as,  for  instance,  the  statement  that  "  The  Keltic  language 
is  not  uncommonly  heard "  in  the  Highlands,  on  the  whole  the  paper 
contains  many  sound  observations  on  the  human  geography  of  the 
Scottish  Highlands.  If  w^e  question  the  epithet  "unimaginative"  ap- 
plied to  the  Western  Highlander,  we  must  admit  that  there  is  justice  in 
the  complaint  that  it  is  unreasonable  to  ask  a  traveller  to  go  to  bed  by 
candlelight  in  a  large  hotel  in  the  Highlands  when  there  is  a  noisy 
waterfall  "  I'unning  to  waste "  outside  his  window.  When,  however, 
Professor  Tarr  put  this  down  to  "general  lack  of  entei-prise,"  we  are 
disposed  to  question  whether  his  analysis  of  the  conditions  has  been 
sufficiently  fundamental. 

Asia. 

Expedition  into  Central  Arabia. — Information  has  been  received 
in  England  from  Mr.  Douglas  Carruthers,  a  young  English  naturalist 
who  has  had  experience  both  in  Central  Africa  and  Central  Asia,  of 
his  attempt  to  penetrate  into  Central  Arabia.  His  object  was  to  get 
rieht  into  the  centre  of  the  countrv  across  the  great  Nefud  desert,  but  he 
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was  compelled  to  return  after  reaching  Teima,  in  the  south  of  that 
region.  He,  however,  succeeded  in  getting  through  a  good  deal  of  new 
country,  so  that  his  notes  no  doubt  will  be  of  considerable  value.  Leav- 
ing Jesi  between  Amman  and  Kerak,  east  of  the  Dead  Sea,  with  four 
riding  camels  and  three  men,  Mr.  Carruthers  went  in  an  almost  straight 
line  to  Teima,  finding  water  only  twice  during  a  journey  of  seventeen 
days.  At  Teima  he  stopj^ed  fire  days  and  was  exceedingly  well  treated 
by  the  inhabitants,  but  the  Gro^'ernor,  who  represented  the  Emir  of  Hail, 
would  have  nothing  to  do  with  him.  As  the  country  between  Teima  and 
Hail  was  in  an  unusually  bad  state,  owing  to  the  death  of  Ibn  Sebhan 
(uncle  and  guardian  of  the  child  Emir)  he  deemed  it  imprudent  to  pro- 
ceed further  in  that  direction.  There  was  no  head  of  aflairs,  and  all  the 
tribes  Avere  fighting. 

Leaving  Teima  he  went  north,  and  explored  the  western  edge  of  the 
Nefud.  He  then  turned  west,  crossing  his  former  track,  and  reached  the 
Hejaz  railway  between  Katrane  and  Jesi.  Mr.  Carruthers  found  much 
of  interest  during  his  journey,  and  has  made  a  rough  sketch-map  and  has 
taken  many  photographs,  but  he  considers  his  chief  success  to  have  been 
the  procuring  of  fixe  perfect  specimens  of  the  Arabian  oryx  and  many 
notes  as  to  its  habits.  He  found  many  inhabited  places  on  the  blank 
which  is  found  on  maps  between  Ma'an,  Jauf,  and  Teima.  He  says  it  is 
not  hostile  desert,  but  on  the  contrary  there  is  very  good  grazing  in 
places.  There  are  several  large  Avadis,  and  Avells  enough  to  support  a 
large  nomadic  population.  Moreover,  it  is  a  good  game  country,  and 
Mr.  Carruthers  saAv  in  a  day's  march,  orj^x,  gazelle,  ostriches,  ajid 
ibex. 

Mr.  Carruthers  claims  to  have  covered  about  seven  hundred  miles 
of  unknoAvn  country  1)etAveen  the  Dead  Sea  and  Jauf  and  Teima.  He 
believes  he  is  the  first  European  to  haA^e  set  eyes  on  the  western  edge  of 
the  great  Nefud.  Only  five  Europeans  have  ever  visited  ancient  Teima, 
and  for  the  last  tAventy-five  years  it  has  not  been  entered  by  any  traveller. 
Mr.  Carruthers  Avas  pi'oceeding  to  do  more  natural  history  Avork  in  the 
region  of  the  Dead  Sea,  and  hopes  to  return  to  England  before  the  end  of 
the  year. 

Expedition  to  Palestine. —Mr.  EllsAvorth  Huntington,  of  Yale 
University,  left  the  United  States  in  February  en  route  for  Palestine,  via 
Constantinople,  to  study  the  former  shorelines  round  the  Dead  Sea.  A 
folding  boat  is  to  be  used,  and  A^arious  points  on  the  shore  of  the  sea 
Adsited.  The  special  problem  to  be  solved  is  Avhether  any  of  the  shore- 
lines record  expansions  of  the  sea  within  historic  times.  After  leaving 
the  Dead  Sea,  some  tAvo  months  aahU  be  spent  in  the  study  of  the 
geography  of  Palestine  and  the  Syrian  Desert,  Avith  special  reference  to 
changes  of  climate  and  the  effect  which  the  geographic  environment  has 
had  upon  the  people  and  their  histoiy.  The  third  objective  will  be  in 
the  lake  region  of  Asia  Minor,  Avhere  some  three  months  will  be  spent 
in  the  study  of  the  same  problems  of  shorelines,  climate,  and  man.  The 
expedition  is  made  under  the  auspices  of  Yale  UniA' ersity,  Avhich  defrays 
a  portion  of  the  expenses. 
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The  Duke  of  the  Abruzzi's  Expedition. — Some  interesting 
jjaiticulars,  sa3"s  the  Ailn^nauni,  have  come  to  hand  about  the  expedition 
now  being  led  by  the  Duke  of  the  Abruzzi  Avith  the  object  of  beating 
the  record  in  Himalayan  ascents.  The  Duke's  immediate  goal  is  the 
loftiest  peak  of  the  Karakoram  or  Mustagh  range,  known  up  to  the 
present  as  K.2,  and  of  an  estimated  altitude  of  28,250  feet.  After 
leading  Iskardo  the  party  will  proceed  to  the  Bultaro  glacier,  which  is 
one  of  a  little  knot  of  glaciers  lying  below  K.2.  One  of  these,  the 
Hispar,  25,000  feet,  was  ascended  by  Mrs.  Bullock  Workman  last  year. 
The  Duke's  party  consists  of  his  flag-lieutenant,  the  Marchese  Negrotto ; 
Dr.  Filippi,  who  is  to  be  the  chronicler  of  the  expedition  ;  Cavaliere 
Vittorio  Sella,  Signor  Botta,  and  seven  Courmayeur  guides.  AVhatever 
the  result  of  the  attempt  on  K.2,  the  Duke  will  visit  Nepaul  later  with 
the  intention  of  making  an  attempt  on  Mount  Eveiest. 

The  Duke  of  the  Abruzzi's  party  left  Marseilles  on  March  26,  for 
Bombay  and  Sringar,  where  coolies  Avere  collected  and  a  caravan  formed. 
The  base  of  K.2  was  reached  on  May  26. 

Africa. 

A  Journey  across  the  Sahara. — Mr.  Haims  Vischer  recently 
gave  the  Koyal  G-eographical  Society  an  account  of  his  joui'uey  from 
Tripoli  across  the  Sahara  to  Lake  Chad.  Mr.  Vischer  said  that  he  left 
Tripoli  in  Juh^  1906,  as  an  officer  of  the  Government  of  Northern 
Nigeria,  to  take  up  his  post  in  Bornu. 

The  country  the  road  ci'ossed  from  the  Mediterranean  to  Lake  Chad 
is  naturally  divided  into  three  parts — namely,  the  northern  part,  from 
Tripoli  to  Fezzan,  with  a  regular  rainfall  during  the  wintei-  months  : 
Fezzan  and  the  southern  desert,  where  rain  is  either  extremely  scarce 
or  unknown ;  and,  finally,  the  southern  end,  beginning  with  the 
Tintumma  plain,  where  the  tropical  rains  are  known  in  the  form  of 
occasional  thunderstorms.  The  Sahara  desert  is  a  comprehensive  term 
often  used  to  describe  the  whole  country  from  the  Mediterranean  to 
Lake  Chad.  If  the  expression  is  used  to  denote  a  place  where  destruc- 
tive nature  has  triumphed  over  man  it  is  just.  Except  the  few  solid 
rocky  plateaux,  the  whole  land  was  once  inhabited  l»y  man.  The 
ruined  towns  near  Tripoli,  and  the  monuments  of  ancient  art  and 
indu.=d}ry  in  the  northern  mountains,  the  prehistoric  stone  implements 
strewn  among  the  oases  to  the  south,  the  few  struggling  A'illages  in  the 
depressions  of  Fezzan,  and  in  places  where  the  natural  formation  of  the 
ground  protects  a  few  water-holes,  show  the  various  stages  of  this 
struggle  of  man  against  nature,  and  the  unavoidable  end — the  dead  and 
waterless  desert.  On  his  journey  Mr.  Vischer  had  special  opportunities 
of  studying  this  process  of  destruction  and  the  means  by  which  man  had 
often  M'ithstood  it  successfully.  As  in  Tropical  Africa  the  forest  will 
cover  up  the  ground  when  man  retreats,  so  the  desert,  with  the  aid  of 
wind,  sun,  and  the  changes  of  temperature,  claims  all  gi'ound  when 
once  left  alone.  In  physical  character  the  desert  changes  along  the 
road  continuall_y  from  fantastically  torn  mountains  to  softly  undulating 


GEOGRAPHICAL    NOTES.  371 

dunes  and  wide,  sandy  plains.  The  newest  desert  is  the  northern  portion, 
where  the  winter  rains  still  fall  regularly.  This  could  no  doubt  be 
reclaimed,  as  the  French  have  begun  to  reclaim  the  once  deserted 
country  in  Algiers  and  Tunis.  From  Tripoli  to  Fezzan  the  desert 
only  asserted  itself  after  the  Roman  Empire  had  fallen,  and  Moors, 
Vandals,  and  Byzantines  swept  over  the  country  till  the  advent  of  the 
Mahomedan  conquerors.  From  the  sea  to  the  Hamada  el  Homra,  the 
once  inhabited  country  between  Fezzan  and  the  coast,  the  progress  of 
the  desert  can  be  seen  all  along  the  route  in  its  various  stages.  If 
nature  is  allowed  to  continue  in  her  work  unhindered,  as  dui-ing  the 
last  few  centuries,  the  country  will  soon  become  an  absolute  desert. 
Even  since  the  days  of  Barth  and  Nachtigal  the  desert  has  advanced  at 
Misda.  Where  Mr.  Vischer  found  only  desolate  stonefields  those 
travellers  saw  gardens  and  cornfields.  What  he  saw  between  Tripoli 
and  Fezzan  of  the  formation  of  the  desert  confirms  entirely  the  theories 
laid  down  by  Professor  Johannes  Walther.  The  history  of  the  country 
shows  clearly  that  the  desert  does  not  drive  away  man,  ]>ut  claims 
any  ground  left  by  him.  Fezzan  is  the  name  of  a  number  of  oases 
where  water  is  plentiful  and  near  the  surface.  In  order  to  protect 
his  oasis  from  the  invading  sand,  the  Fezzani  puts  a  mat  into  the  ground 
on  the  border  of  his  garden,  letting  it  protrude  about  2  feet.  As  the 
sand  never  drifts  higher  than  that,  he  can  with  judicious  manage- 
ment deflect  the  direction"  of  an  entire  dune ;  but  as  soon  as  this  work 
is  neglected  the  sand  will  advance.  Most  of  the  water-holes  north 
of  Chad  have  dried  up  during  the  last  few  years,  and  the  desert  has 
appreciably  advanced  toAvards  the  1)oundary  of  Northern  Nigeria.  That 
advance  of  the  desert  has  followed  immediately  on  the  depopulation 
of  the  country  and  not  on  any  change  of  the  climate.  There  is 
every  hope  that  the  advance  of  the  desert  may  be  stayed  during 
the  next  few  years.  With  a  strong  government  in  Tripoli,  such 
as  the  new  Ti;rkish  Constitution  promises  for  the  future,  the  people 
in  Tripoli  and  Fezzan  will  gain  confidence  in  themselves  and  the 
wealth  of  their  own  country,  independent  of  the  trans-Saharan  trade, 
which  at  best  is  only  an  artificial  source  of  income,  and  does  the  poor 
people  more  harm  than  good.  Already  the  influence  of  the  Young- 
Turkish  element  during  the  time  of  Redjet  Pasha  has  made  itself  felt 
throughout  the  country.  With  French  garrisons  in  Air  and  Bilma 
the  old  trade  routes  from  Kano  and  Bornu  will  l)e  reopened,  and  the 
oases  will  once  more  be  held  l)y  men  against  the  desert,  and  then  the 
caravans  from  Air,  Ghat,  Bilma,  Til)esti,  and  Borku  will  work  their 
way  to  the  great  European  mai'ket  which  the  new  railway  will  open 
in  Kano. 

America. 
Geodetic  Department  for  Canada. — It  is  announced  that,  as  a 

result  of  the  agitation  in  Parliament,  the  Clovernment  has  estaljlished  a 
Geodetic  Survey  Department  for  Canada  under  Dr.  W.  F.  King,  Chief 
Astronomer  of  the  Dominion. 
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The  Pacific  Coastal  Desert  of  North  America. — We  reviewed 

here  on  p.  163,  Mr.  Hornaday's  book  entitled  Camp  Fire^  on  Desert  ami  Lava. 
It  is  interesting  to  note  that  in  the  December  issue  of  the  Bulletin  of  the 
American  Geographical  Society,  there  is  an  article  by  Dr.  MacDougal 
describing  the  expedition  which  is  the  basis  of  Mr.  Hornaday's  l)Ook, 
and  of  which  Dr.  MacDougal  was  the  leader.  The  article  is  illustrated 
by  photos  and  maps  of  the  region  traversed,  and  forms  an  interesting 
supplement  to  Mr.  Hornaday's  book.  Dr.  MacDougal's  maps  and 
descriptions,  apart  from  their  demonstration  of  the  features  of  the 
desert,  are  interesting  from  the  geographical  point  of  view,  in  that  they 
emphasise  the  artificial  nature  of  the  boundary  between  Arizona  and 
Mexico,  "the  most  arl)itrary  and  meaningless  political  boundary  in 
America." 

The  Volcanic  Necks  of   the  Mount    Taylor  Region. — The 

attention  of  students  of  physical  geography  may  be  called  to  a  reprint, 
{Bulletin  of  the  Geological  Socief//  of  America,  vol.  xviii.),  of  an  ai'ticle  l)y 
Mr.  D.  AV.  Johnson  on  this  subject.  The  paper  is  dated  1907,  but 
has  only  reached  us  recently.  It  deals  with  the  volcanic  necks  of  the 
Mount  Taylor  region  in  New  Mexico,  which  were  first  described  by 
Major  Dutton,  and  is  illustrated  by  some  fine  photographs.  The  author 
agrees  with  Major  Dutton  that  these  curious  "buttes"  can  only  be 
interpreted  as  the  necks  of  former  volcanoes,  and  the  photographs  show 
admiraljly  the  horizontal  sediments  which  surround  many  of  the  necks. 
The  subject  is  of  interest  in  that  volcanic  necks  are  so  striking  a  feature 
of  the  scenery  in  the  Edinburgh  district,  and  it  will  be  found  interesting 
to  compare  the  plates  witli  the  conditions  Avhich  are  familiar  here. 

Australasia. 

British  Expedition  to  Dutch  New  Guinea. — Preparations  for  an 
expedition  to  Dutch  Xew  Guinea  under  the  auspices  of  the  British 
Ornithological  Union  are  well  advanced.  Mr.  Goodfellow,  who  will  be 
the  leader  of  the  expedition,  is  expected  in  England  shortly^  and  the 
members  will  leave  in  October  for  the  Kei  Islands,  south  of  New  Guinea, 
Avhere  all  the  necessary  preparations  will  be  made,  and  where  the  various 
requisites  for  the  expedition  are  now  being  collected.  When  every- 
thing is  ready,  the  expedition  will  move  on  to  the  south  coast  of  Dutch 
New  Guinea,  and  make  their  actual  start  into  the  interior  toAvards  the 
Charles  Louis  Mountains  early  in  Januarv.  A  base  camp  will  probably 
be  formed  on  the  foot-hills  of  the  mountains,  from  which  the  A'arious 
parties  will  radiate,  each  to  carry  out  his  special  work. 

It  has  been  definitely  arranged  that  a  survey  party  will  accompany 
the  expedition,  under  the  leadership  of  Captain  C.  G.  RaM'ling.  The 
expenses  for  this  part  of  the  work  are  being  defrayed  by  the  Royal 
Geographical  Society.  Captain  Rawling  will  be  accompanied  by  at  least 
one  assistant,  who  has  taken  the  Society's  diploma  in  survey  with  dis- 
tinction. Captain  Rawling  himself  will  probably  proceed  to  India  in 
September,  in  order  to  obtain  a  dozen  Ghurkas,  who  will  accompany  the 
expedition  as  a  guard.      It  is  hoped  that  Captain  Rawling's  party  will  l)e 


GEOGRAPHICAL    NOTES.  373 

able  to  make  a  satisfactory  sur^^ey  of  the  magnificent  range  of  snow- 
capped mountains  which  stretch  for  a  very  great  distance  through  the 
southern  part  of  Dutch  New  Guinea. 

Polar. 
Expedition  to  Northern  Alaska. — Mr.  LetHngwell,  the  Arctic 

explorer,  has  arranged  to  return  to  the  vicinity  of  Flaxman  Island  (cf. 
this  Magazine,  vol.  xxiv.  p.  321)  on  a  three  years'  exploring  expedition. 
He  hopes  to  survey  the  coast-line  of  northern  Alaska  for  a  few  hundred 
miles  on  either  side  of  the  island.  He  will  also  study  the  geological 
formations  of  the  territory,  and,  if  opportunity  offers,  will  try  to  find 
some  large  rivers  in  the  interior,  of  which  the  natives  speak  vaguely.  .  He 
was  to  start  from  Seattle  in  a  yawl,  the  Aviio,  with  an  auxiliary  engine, 
during  the  month  of  June. 

Mr.  Mikkelsen's  Expedition  to  Greenland. — Mr.  Ejnar  Mikkelsen 

has  now  practically  completed  his  plans  for  a  Danish  expedition  to  North- 
East  Greenland  for  the  purpose  of  discovering  the  depot  left  by  Mylius 
Erichsen  and  his  two  companions,  who  perished  during  the  expedition  of 
1907-8  (cf.  p.  58).  Mr.  Mikkelsen  proposes  to  go  to  the  east  coast  of 
Greenland  with  a  small  vessel  of  about  45  registered  tons,  somewhat  of 
the  type  of  the  Gj'oa  in  which  Captain  Amundsen  navigated  the  north-west 
passage.  The  total  crew  will  consist  x3f  only  seven  men,  Mr.  Mikkelsen 
included.  The  vessel  will  l)e  fitted  with  a  motor  capalile  of  propelling 
her  at  the  rate  of  about  four  miles  per  hour. 

At  the  Faeroe  Islands,  which  he  expects  to  reach  about  July  5,  he 
will  meet  with  a  steamer  from  Greenland,  which  will  carry  his  clogs,  fifty  in 
all.  He  will  set  his  course  northward  and  enter  the  ice  off  the  east  coast 
of  Greenland  in  about  74  or  75  degrees  N.  latitude.  Through  this  ice 
he  will  endeavour  to  keep  a  north-west  course,  in  order  to  strike  the 
coast  somewhere  about  Cape  Bismarck.  If  the  ice  admits,  he  will  go 
northward  along  the  coast  and  place  a  large  depot  as  far  north  as  possible, 
and  then  return  to  winter  near  Cape  Bismarck  (see  map  in  Jan.  issue). 

During  the  winter  he  will  make  trips  in  the  vicinity  of  his  winter 
quarters  and  lay  out  depots  ;  and  when  spring  arrives  he  will  start  north 
with  six  men  and  advance  the  depots  as  far  as  Lambert  Land,  about 
79idegs.  N.  With  two  men  he  will  push  on  over  the  ice-cap  to  the 
bottom  of  Denmark  Fiord,  and,  hugging  the  north  shore,  will  proceed  to 
Cape  Eig.sdagen,  about  82  degs.  N.,  where  a  depot  left  by  the  three  men 
who  died  is  supposed  to  be  situated.  If  he  finds  the  depot  in  this  posi- 
tion, his  quest  will  be  practically  finished  ;  and  he  will  then  continue  as 
rapidly  as  possible  westwards,  through  Peary  Channel,  and  try  to  discover 
whether  it  is  a  sound  or  a  branch  of  an  extensive  fiord  system.  When 
the  provisions  allowed  for  this  work  are  used  up,  Mi'.  Mikkelsen  will  re- 
turn, pick  up  the  depot  at  Cape  Kigsdagen,  and  go  l)ack  to  the  ship. 

In  the  meantime  the  remaining  men  will  have  carried  on  work  round 
about  the  winter  quarters  ;  and,  when  the  ice  permits,  the  expedition  will 
endeavour  to  reach  the  locality  visited  by  the  Duke  of  Orleans  on  his 
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recent  expedition  and  sound  the  bank  which  the  Duke  discovered  in  order 
to  find  out  whether  it  is  a  bank  and  not  the  southern  extremity  of  an 
island  (cf.  vol.  xxiii.  p.  99).  When  the  ice  begins  to  prevent  further 
operations,  the  expedition  will  make  its  way  out  and  return  home. 

This  is  Mr.  Mikkelsen's  plan  in  its  main  features,  but  of  course  its 
accomplishment  depends  on  various  circumstances.  If  these  are  specially 
favourable  the  plan  may  be  consideral)ly  extended ;  and  there  is  good 
reason  to  hope  that  he  will  be  able  to  solve  the  main  geogi'aphical 
problems  still  remaining  in  that  part  of  Greenland. 

General. 

James  Bruce  the  Explorer. — We  have  received  from  Messrs. 
Fairley  and  Burns  the  following  communication  and  appeal,  to  which  we 
are  glad  to  give  publicly  here  : — 

"  A  short  time  ago  a  public  movement  was  inaugurated  for  the 
pur-pose  of  restoring  or  renewing  the  Monument  in  Larbert  Church- 
3^ard  which  marks  the  grave  of  James  Bruce  of  Kinnaird,  the  eminent 
Abyssinian  traveller  and  explorer.  For  many  years  back  the  present 
iron  Monument  has  been  in  a  state  of  great  dilapidation  and  in  imminent 
danger  of  falling  to  pieces,  and  a  feeling  has  existed  in  the  minds  of 
many  that  some  steps  should  Ije  taken  to  have  the  Monument  restored 
and  the  ground  put  into  order.  The  present  Monument  stands  in  a 
detached  part  of  the  churchyard  which  belongs  to  the  ancient  family  of 
the  Bruces  of  Kinnaird,  and  the  whole  ground  in  its  vicinity  has  un- 
fortunately become  OAcrgrown  with  weeds  and  undergrowth,  and,  in 
fact,  has  for  many  years  past  been  a  dumping  ground  for  rubbish,  and  at 
present  the  grave  is  in  a  sadly  neglected  state. 

"  A  public  meeting  was  accordingly  held  on  1 7th  February  last,  and 
was  attended  l»y  a  number  of  representative  gentlemen,  when  the  whole 
matter  was  discussed,  and  ultimately  a  Committee  was  formed  for  the 
purpose  of  inspecting  the  Monument  and  ascertaining  approximately  the 
cost  of  restoring  or  renewing  same.  The  Monument  was  shortly  after- 
wards thoroughly  examined  by  a  practical  man,  who  reported  that  it  was 
incapable  of  being  restored,  and  recommended  that  a  granite  replica  be 
erected  instead.  The  C-ommittee  thereafter  procured  estimates  of  the 
cost  of  erecting  such  a  Monument,  and  a  number  of  Monumental 
Sculptors  from  various  parts  of  Scotland  were  invited  to  send  in  tenders. 
The  lowest  offer  amounted  to  £200,  and  at  a  further  public  meeting 
held  on  15th  April,  it  was  resolved  to  issue  an  appeal  for  the  funds 
necessary  for  erecting  the  Monument,  including  the  cost  of  clearing  the 
ground  and  thereafter  maintaining  the  Monument  and  ground,  the  total 
funds  required  being  not  less  than  £250. 

"  We  would  point  out  in  support  of  this  Appeal  that  the  name  of 
James  Bruce  must  ever  remain  inscribed  in  the  roll  of  Scotland's  dis- 
tinguished sons.  Born  in  1730,  he  was  an  intrepid  explorer,  and  after 
suffering  great  hardships  and  dangers  in  his  Abyssim'an  travels,  he  dis- 
covered the  sources  of  the  Blue  Nile.  He  was  also  an  eminent  arch;f- 
ologist    and    anti(|uai'ian,  and  he  visited  and   explored   the   remains   of 
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many  ancient  Eastern  cities  and  ruins,  and  part  of  his  splendid  collection 
of  drawings,  taken  while  exploring  those  places,  is  now  in  the  Royal 
collection  in  Windsor  Castle; 

"  We  venture  to  suggest  that  the  movement  for  the  re-ei-ection  of  a 
suitable  Monument  to  so  distinguished  a  Scotsman  is  one  which  will 
awaken  M-idespread  interest,  and  indeed  that  it  is  a  matter  which  affects 
the  honour  and  patriotism  of  Scotland.  It  seems  incredible  that  the 
memory  of  this  great  and  distinguished  man  should  have  been  so  far 
forgotten,  and  that  his  grave  should  have  been  allowed  to  get  into  such 
a  state  of  melancholy  neglect  and  desolation.  When  those  facts  are 
known  Ave  are  certain  that  a  very  handsome  response  will  be  made  to  the 
present  Appeal,  and  which  will  have  the  effect  of  remedying  a  state  of 
matters  which  is  little  short  of  a  national  reproach." 

Subscriptions  should  be  sent  to  the  Honorary  Treasurer,  Andrew 
Pryde,  Esq.,  Clydesdale  Bank,  Larbert. 

Comjmercial  Geography. 

The  Fishing  Industry  of  Newfoundland. — A  curious  little 
study  in  interrelations  is  furnished  by  a  recent  despatch  from  New- 
foundland. During  the  fiscal  year  which  ended  in  June  last,  the  fishing 
industry  of  Newfoundland,  and  especially  the  cod  industry,  was  in 
a  very  depressed  state.  Prices  were  very  low,  and  considerable  distress 
exists.  As  the  colony  practically  depends  upon  the  fisheries,  which 
yield  about  sevent}^  per  cent,  of  the  exports,  the  fall  in  prices  has  led 
to  general  depression  all  round.  The  situation  has  not  lightened  since 
the  beginning  of  the  new  financial  year  in  July,  and  though  it  will  be 
impossible  to  olitain  new  figures  until  the  present  summer,  it  is  not 
likely  that  the  current  year  will  show  any  improvement  on  the  last.  A 
factor  which  is  increasing  the  present  depression — and  this  is  the  in- 
teresting point — is  the  recent  eai^thquake  in  Sicily  and  Calal»ria.  During 
the  last  four  years  there  has  been  a  steady  increase  in  the  export  of  fish 
from  Newfoundland  to  Italy,  the  last  availalile  figures  (for  1906-7) 
giving  a  total  of  £226,200.  The  provinces  of  Calabria  and  Sicily  took  a 
very  large  proportion  of  this  total,  and  it  is  feared  in  Newfoundland  that  the 
earthquake,  with  the  resultant  depression,  will  greatly  reduce  the  demand 
here,  and  thus  increase  the  seriousness  of  the  outlook  in  Newfoundland. 

The  Transport  Problem  in  Uganda. — A  correspondent  writes  to 
the  Times  : — "  As  an  instance  of  the  progress  which  has  been  made  in 
the  construction  of  the  new  main  road  to  Lake  Albert,  it  is  worth  re- 
cording that  the  Governor,  Sir  H.  Hesketh  Bell,  and  his  suite  were 
I'ecently  able  to  travel  the  whole  way  from  Kampala  to  the  top  of  Mount 
Mubendi  by  motor-car.  The  car  covered  the  whole  distance,  104  miles, 
in  12|  hours.  The  motor- van,  which  carried  baggage  and  servants,  did 
not  take  much  longer.  A  year  ago  it  took  the  Governor  seven  days 
to  travel  over  the  same  distance.  The  importation  of  motor  vehicles  and 
the  construction  of  permanent  highways  of  good  gradients  promises  to 
solve  the  transport  problem  in  the  Protectorate.     The  day  after  Sir  H. 
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Hesketh  Bell  reached  Miibendi  the  motor-car  returned  at  once  to  Entebbe. 
The  whole  distance,  127  miles,  was  covered  in  11  hours — a  very  re- 
markable performance  considering  the  nature  of  the  country.  The  road 
from  Kampala  to  Mubendi  was  to  be  completed  by  the  end  of  April. 
It  is  proposed  to  continue  this  road  from  Mubendi  to  the  south  end  of 
Lake  Albert,  where  it  will  meet  the  Lake  Albert  steamers.  The  com- 
pletion of  this  project  will  enable  travellers  to  proceed  expeditiously,  and 
with  a  ceitain  amount  of  comfort,  from  Kampala  all  the  way  to  Nimule 
by  motor-car  and  steamer.  It  should  be  possible  to  do  the  whole  journey 
in  fiA^e  days,  as  compared  with  the  16  now  required.  Small  rest-houses 
are  built  along  the  main  road  to  Lake  Albert  at  which  travellers  will  be 
able  to  find  rough-and-ready  accommodation.  It  is  also  proposed  to  run 
a  motorable  road  from  Mubendi  northwards  to  Hoima,  and  also  another 
going  southward  to  Mitarara.  Mubendi  would  then  stand  at  the  junction 
of  four  important  arteries  of  traffic  and  would  be  a  point  of  considerable 
strategic  importance.  The  section  of  the  trunk  road  going  from  Kam- 
pala to  Mubendi  would  thus  equally  lead  to  the  capitals  of  Bunyoro, 
Toro,  and  Ankole.'" 

A  New  Siberian  Railway. — By  the  construction  of  the  Southern 
Siberian  Railway,  a  project  which  is  to  be  carried  out  by  a  private  com- 
pany, a  great  development  is  promised  in  that  part  of  the  Czar's 
dominions.  The  line  will  start  from  Omsk,  running  south  along  the 
left  bank  of  the  Irtish  Eiver  to  Voskresensk  Pier,  then  crossing  to  the 
right  l)ank  of  the  Irtish  to  the  city  of  PaA'lodar.  From  this  point  the 
railway  will  branch  off  in  two  lines,  the  southern  branch  running  along 
the  Irtish  River  and  terminating  at  Semipalatinsk  ;  the  eastern  branch 
running  from  Pavlodar  to  Barnaul,  through  the  Kuludinsk  steppe,  on  a 
perfectly  straight  line,  for  a  distance  of  about  107  miles,  and  reaching 
the  isthmus  between  the  lakes  of  Kuludinsk  and  Kutchuk.  From  there 
it  is  to  be  laid  through  the  villages  of  Ovetchkin,  Pavlovsk,  Shachovsk, 
to  the  city  of  Barnaul.  The  total  length  of  the  railway  will  be  757 
miles,  and  the  cost  of  construction  is  estimated  at  £5,150,000.  The 
term  of  the  concession  has  been  fixed  for  eighty-one  years,  the  Govern- 
ment reserving  the  right  to  acquire  the  railway  from  the  company  at  the 
expiration  of  twenty -five  years.  The  new  line  will  bring  into  touch  with 
the  Trans-Siberian  Railway  a  tract  of  country  which  produces  butter, 
meat,  hides,  luml)er,  coal,  and  wool.  A  few  years  should  see  great 
strides  made  in  railway  enterj)rise  in  Siberia,  and  with  these  a  corre- 
sponding increase  in  the  export  and  import  trade. 

Railway  Enterprise  in  the  Gold  Coast  Colony. — The  first  sod 
of  the  Accra-Akwapini  Railway  in  the  (xold  Coast  was  cut  by  Sir  John 
Pickersgill  Rodger,  K.C.M.G.,  Governor  of  that  Colony,  on  January  7. 

This  railway  is  interesting  from  a  double  point  of  view.  It  is  being 
built  for  the  purpose  of  developing  the  agricultural  wealth  of  the  colony, 
especially  the  cocoa  industry.  This  industry  is  a  native  one,  worked  by 
the  natives  themselves,  by  whom  it  was  founded.  Notwithstanding  lack 
of  adequate  transport,  its  progress  has   been  remarkable,  the  value  of 
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cocoa  exported  having  risen  in  the  last  ten  years  from  under  £10,000  to 
over  £500,000.  French  and  German  Government  experts  who  have 
Ansited  the  cocoa  fields  have  not  concealed  their  admiration  at  such  an 
example  of  native  capacity  and  initiative.  It  is  confidently  believed 
that  the  railway,  by  effecting  an  economic  revolution  in  the  matter  of 
transport,  will  greatly  increase  the  output.  It  may  be  mentioned  in  this 
connection  that  the  Ashantis  have  also  taken  to  cocoa  growing  within 
recent  years,  and  numerous  plantations  or  "  farms  "  are  now  in  the  pro- 
ducing stage  round  about  Kumassi. 

In  his  speech  Sir  J.  Pickersgill  Kodger  said  that  although  the 
provisional  terminus  of  the  section  actually  taken  in  hand  would 
not  be  further  inland  than  Mangoase,  forty  miles  from  Accra,  he 
hoped  the  line  would  eventually  be  prolonged  to  Kumassi.  England 
had  been  connected  with  the  Gold  Coast  for  nearly  three  hundred 
years,  but  until  quite  recently  development  had  not  been  rapid, 
and  the  real  economic  value  of  her  AVest  African  possessions  had  been 
recognised  by  the  mother  country  only  within  the  last  few  years.  He 
predicted  that  if  the  vast  agricultural,  mineral,  and  economic  resources 
of  the  country  were  adequately  developed,  British  West  Africa  would 
rank  at  no  distant  date  among  the  most  important  colonial  possessions 
of  the  Empire.  The  future  of  the  Gold  Coast  Colony  depended  upon 
the  opening  of  the  interior  by  roads  and  railways.  If  sufficient  funds 
were  forthcoming  for  that  pui'pose  he  thought  that  progressive  develop- 
ment would  be  even  more  important  in  the  next  decade  than  in  the 
last. 


EDUCATIONAL. 

From  Messrs.  Arnold  and  Sons,  Leeds,  we  have  received  three  in- 
teresting models  for  geographical  teaching.  The  first  (price  27s.) 
measures  32|"  x  40",  and  is  a  relief  of  the  whole  of  Scotland  (scale 
l"=7f  miles  horizontal,  r'  =  .5280  ft.  vertical).  The  towns  are  not 
named,  but  their  situation  is  marked  with  red  dots,  roads  and  railways 
are  not  shown,  and  the  rivers  are  in  white.  The  second  model  repre- 
sents the  Firths  of  Forth  and  Tay.  The  dimensions  are  'Sih"  X  33",  and 
the  scale  is  2000  ft.  to  an  inch  vertical  and  2  miles  to  an  inch  horizontal. 
The  towns  are  here  named,  and  railways  are  shown  as  well  as  rivers  (in 
blue).  The  third  model  is  of  the  County  of  Lanarkshire,  dimensions 
42"x49",  scale  1"  to  a  mile  horizontal,  and  1"  to  1760  ft.  vertical. 
Here  both  roads  and  railways  are  shown,  and  the  relation  of  both  to  the 
relief  of  the  district  is  strikingly  shown,  so  that  the  relief  should  be  very 
useful  to  teachers  giving  lessons  on  the  raihvay  system  of  Scotland.  The 
price  of  these  two  models  is  37s.  6d.  each. 

These  models  mark  an  important  step  in  the  production  of  geo- 
graphical material  in  this  country,  and  as  such  Avill  be  cordially  welcomed. 
From  the  teacher's  point  of  view,  however,  some  improvements  might  be 
suggested.  Thus,  good  though  the  relief  of  Lanarkshire  is,  this  county 
does  not  represent  a  geographical  unity,  and  the  usefulness  of  the  model 
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in  teaching  must  be  considerably  discounted  by  this  fact.  From  the 
teacher's  point  of  view  a  relief  of  the  Southern  Uplands  as  a  whole,  or  of 
a  complete  river  system,  e.g.  the  Clyde,  is  very  much  more  desirable.  In 
this  respect  the  Forth  and  Tay  relief  is  better,  but  here  there  are  a 
number  of  ti-ifiing  errors  which  militate  against  the  usefulness  of  the 
relief.  Thus  the  Braid  Burn,  so  dear  to  the  bare-footed  child,  is  shown 
as  a  river  comparable  to  the  River  Tay.  The  colouring  also  of  the  relief 
is  unpleasing.  The  relief  of  Scotland  would  be  greatly  improved  by 
the  addition  of  l)athy metrical  colouring  to  the  sea.  We  hope,  however, 
that  the  publishers  will  continue  to  experiment  along  the  same  lines, 
with  the  object  of  getting  more  and  more  into  touch  with  the  needs  of 
modern  geographical  teaching. 


NEW   BOOKS. 

EUROPE. 

Lt-  Morran.     Etude  de  (Teographu'  Htunaine.     By  Capitaine  J.  Levainville 
Paris  :  Armand  Colin,  1909.     Prix  \0  francs. 

This  interesting  and  well-written  volume  should  prove  a  valuable  addition  to 
the  library  of  those  who  make  a  special  study  of  regional  geography,  for  the 
Morvan  district,  lying  in  the  heart  of  France,  possesses  strongly  marked  charac- 
teristics. By  a  careful  study  of  its  topography,  economic  conditions,  etc.,  the 
author  shows  how  it  is  that  the  country  has  always  been  isolated  and  never 
productive.  The  text  is  ilhistrated  by  many  admirable  diagrams  and  photographs 
which  enhance  its  value. 

The  publishers  are  to  be  warmly  congratulated  on  the  issue  of  the  interesting 
series  of  which  this  volume  forms  a  part ;  we  have  already  reviewed  here  several 
volumes  of  this  series. 

British  Mosses.     By  the  Right  Hon.  Sir  Edward  Fry,  G.C.B.     Second  Edition. 
London  :  Witherby  and  Co.,  1908.     Price  Is.  6d.  net. 

This  is  a  capital  little  book  which  may  be  cordially  recommended  to  students 
of  nature  who  desii'e  to  include  the  humble  mosses  in  their  survey.  It  is  very 
simply  written,  copiously  illustrated,  and  the  subject  is  treated  in  a  thoroughly 
scientific  fashion.  In  so  small  a  book  it  is  naturally  impossible  to  describe  fully 
all  British  forms,  but  the  author  gives  references  to  the  books  which  the  system- 
atist  ought  to  consult,  and  shows  clearly  on  what  characters  the  more  detailed 
classifications  rest.  He  finds  room  also  to  consider  his  subject  in  its  wider 
aspects,  as  witness  the  very  interesting  discussion  of  the  part  played  by  Sphagnum 
in  the  destruction  of  recent  forests  in  Great  Britain. 

The  Greatness  and  Decline  of  Borne.  By  Guglielmo  Ferrero.  Translated  by 
Rev.  J.  H.  Chaytor,  M.A.  Vol.  v.  "The  Ileijublic  of  Augustus."  London  : 
Wm.  Heinemann,  1909.     Price  6.s.  net. 

The  author  aptly  styles  this  volume  The  Bepnblic  of  Angustns,  for  as  we 
shall  see  later,  Augustus  was  a  true  republican  at  heart.  The  opening  chapter 
gives  a  thoughtful  view  of  the  East  at  tlie  time  of  his  accession,  that  is  of  Syria, 
Asia  Minor  and  Greece,  .showing  how  these  great  kingdoms  were  crumbling  to 
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pieces,  and  the  effect  on  them  of  the  Pax  Romana.  During  this  period  was  concluded 
the  peace  between  Augustus  and  the  Parthians,  an  event  of  the  first  importance, 
for  it  enabled  Rome  to  devote  its  undivided  attention  to  its  schemes  for  extension 
in  Germania  which  influenced  the  history  of  Europe  for  all  time.  Augustus  him- 
self was  more  of  a  politician  than  a  soldier,  but  he  was  careful  to  associate  great 
generals  with  himself,  first  Agrippa  and  after  him  Tiberius,  who  carried  out  the 
campaigns  beyond  the  Alps.  The  story  of  these  undertakings  is  told  with  great 
I^ower,  and  indeed  the  whole  volume  is  characterised  by  the  thoughtfulness  which 
was  found  in  the  earlier  contributions.  In  the  concluding  chapter  we  are  shown 
that  the  difference  between  the  great  oriental  kingdoms  and  Rome  was  that  while 
the  former  held  that  the  kingdom  was  the  personal  property  of  the  monarch  to  do 
what  he  liked  with,  in  Rome  the  state  was,  and  tlianks  to  Augustus  and  Tiberius, 
continued  to  be  the  rt^x  puhllca,  the  property  of  the  people.  The  modern  western 
monarchies  are  all  more  or  less  modelled  on  this  conception.  Augustus  was 
generally  held  to  have  favoured  the  idea  of  a  monarchy,  but  he  consistently  acted 
in  a  contrary  sense,  by  assuming  first  Agrippa,  and  then  Tiberius  to  be  on  an 
equal  footing  with  him,  and  in  his  regard  for  the  moral  regeneration  of  the  peojile, 
a  regard  not  generally  entertained  by  monarchs  of  that  time. 

The  great  work  of  Augustus,  then,  is  held  to  be,  firstly  the  preservation  of  the 
Republican  principle,  and  secondly  the  Gallo-Germanic  policy.  A  sketch  map  of 
these  regions  would  have  been  an  advantage. 

ASIA. 

Yunnan,  the  Link  between  India  and  the  Yangtze.  By  Major  H.  R.  Davies,  52nd 
Oxfordshire  Light  Infantry.  Cambridge  :  At  the  University  Press,  1909. 
Price  16s.  net. 

In  this  volume  we  have  accounts  of  four  remarkable  journeys  in  Yunnan 
between  the  years  1894  and  1900  by  Major  Davies.  The  object  of  these  journeys 
was  to  ascertain  the  feasibility  of  the  construction  of  a  railway  between  India  and 
the  Yangtze,  and  in  the  course  of  them  Major  Davies  travelled  over  some  5500 
miles  of  country,  more  than  one-half  of  which  had  never  been  explored  by  an 
European.  The  interest  of  the  work  lies  in  the  description  of  the  country  through 
which  he  passed,  and  the  strange  and  often  semi-savage  tribes  with  which  he  came 
in  contact.  So  far  as  the  feasibility  of  a  railway  is  concerned,  it  would  ajjpear  that 
the  engineering  difficulties  are  very  formidable,  and  the  prospects  of  financial  success 
are  at  least  doubtful.  In  the  course  of  his  wanderings  Major  Davies  had  to  pass 
over  many  lofty  mountain  ranges,  and  he  encamped  repeatedly  at  an  altitude  of 
13,000  feet  above  sea-level.  The  highest  altitude  recorded  in  the  itinerary  was 
14,600  feet,  on  the  21st  March  1900.  He  experienced  the  usual  obstruction  from 
local  headmen  and  authorities,  who  were  not  always  willing  to  respect  even  a 
passport  from  the  Court  at  Pekin  ;  but  judicious  perseverance  and  tact  generally 
enabled  him  to  proceed  on  his  journey,  and  when  these  failed  he  often  succeeded 
in  circumventing  his  opponents  by  a  ruse.  Not  the  least  valuable  parts  of  this 
book  are  the  appendices,  in  which  to  some  extent  Major  Davies  sums  up  and  brings 
together  his  observations  and  conclusions  on  some  of  the  more  i)iiportant  results  of 
his  journeys.  We  have  in  the  first  three  appendices  an  useful  account  of  Yunnan, 
its  physical  aspects,  area,  climate  and  population.  The  next  three  appendices  treat 
of  the  possibilities  and  prospects  of  a  railway  from  engineering  and  economic  points 
of  view.  Another  most  interesting  appendix  is  devoted  to  the  numerous  tribes  of 
Yunnan,  treated  according  to  their  linguistic  affinities,  which  is  supplemented  by 
comparative  vocabularies  of  several  of  the  groups.     Special  attention  must  be  drawn 
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to  the  valuable  map  of  Yunnan  which  accompanies  the  volume,  and  has  been  com- 
piled from  the  work  of  Indian  and  British  Survey  oflBcers  and  from  all  other  avail- 
able resources.  Major  Davies  admits,  or  rather  points  out,  its  incompleteness  in 
some  respects,  but  justly  claims  for  it  that  it  is  "  the  best  general  map  of  that 
province  which  has  hitherto  been  produced."  The  work  is  profusely  illustrated  by 
excellent  photographs,  the  work  of  several  hands — many  of  them  by  the  ill-fated 
Captain  Watt-Jones,  R.E.,  who  was  treacherously  murdered  at  Kuei-hua-Cheng  in 
Shansi  in  the  year  1900. 

AFRICA. 

Madeira :  Old  and  Neiv.     By  W.  H.  Koebel.     Illustrated  with  Photographs  by 
Miss  Mildred  Cossart.     London  :  Francis  Griffiths,  1909. 

In  spite  of  Mr.  KoebePs  modest  disclaimer,  he  has  made  a  distinct  contribu- 
tion to  the  literature  on  Madeira.  It  is  quite  true  that  much  has  been  written  on 
the  subject,  but  places  change  very  rapidly,  and  books  of  description  easily  become 
obsolete.  From  a  health  point  of  view  this  is  essentially  the  case,  and  health  can 
never  be  lost  sight  of  in  writing  of  Madeira.  The  trade  of  the  island  yields  more 
than  one  very  readable  chapter,  dealing  with  the  famous  wine  of  the  country  and 
the  sugar  cane.  Mr.  Koebel  looks  forward  to  a  time  when  we  shall,  even  if  we  do 
not  attain  to  being  three-bottle  men,  still  revert  to  our  taste  for  a  good  glass  of 
Madeira.  He  has  been  careful  to  gather  his  information  from  reliable  sources,  and 
we  feel  sure  that  any  one  contemplating  a  stay  in  Madeira  would  find  many  valu- 
able hints  in  this  book.  The  notes  about  hotels  and  living  generally  are  very  much 
to  the  point,  but  we  should  like  to  have  heard  something  more  definite  about  the 
water  supply.  At  one  time  it  was  A'ery  indifferent  indeed.  The  illustrations  are 
numerous  and  well  selected. 


Third  Report  of  the  Wellcome  Research  Laboratories  at  the  Gordon  Memorial  CollegCy 
Khartoum.     Andrew  Balfour,  M.D.,  etc.,  Director.     Price  21s.  net. 

Review  of  some  of  the  Recent  Advances  in  Tropical  Medicine,  Hygiene,  and  Tropical 
Veterinary  Science.  Supplement  to  the  "  Third  Report  of  the  Wellcome 
Research  Laboratories  at  the  Gordon  Memorial  College,  Khartoum."  By 
Drs.  Balfour  and  Archibald.     Price  10s.  6d.  net. 

Published  for  the  Department  of  Education,  Sudan  Government,  Khartoum, 
by  Messrs.  Balliere,  Tindall  and  Cox.     London,  1908. 

These  two  volumes  show  the  progress  which  is  being  made  in  the  study  and 
the  conquest  of  those  innumerable  diseases,  now  known  to  be  so  largely  due  to 
animal  parasites,  which  have  hitherto  rendered  life  almost  impossible  for 
Europeans  and  their  domesticated  animals  in  many  parts  of  the  great  continent 
of  Africa.  The  Supplementary  Volume  contains  a  series  of  most  useful  summaries 
showing  both  what  has  been  done  in  the  Sudan  in  the  investigation  of  such 
diseases  and  what  still  remains  to  be  done,  including  some  account  of  work  done 
in  other  parts  of  the  globe  where  similar  diseases  are  rife.  The  Third  Report 
itself  is  of  much  more  comprehensive  nature,  including  not  only  laboratory  reports 
and  accounts  of  special  researches,  but  also  papers  of  wider  and  more  general 
interest,  notably  some  on  ethnological  subjects,  and  interesting  accounts  of  native 
medical  science  in  Kassala  and  Kordofan.  Among  other  articles  is  a  very  instruc- 
tive one  by  the  Director  entitled  "  Sanitary  Notes,  Khartoum,"  which  is  of 
interest  from  many  points  of  view.     The  problem  which  the  Sanitary  Service  of 
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this  city  has  before  it  is  no  light  one  ;  the  difficulties  in  the  way  of  sewage 
disposal  are  enormous,  the  water  supply  is  indifferent,  and,  as  the  author  bitterly 
comphiins,  the  native  policeman's  views  upon  sanitary  problems  are  such  as  to  render 
him  a  very  inefficient  aid.  We  recommend  to  the  notice  equally  of  M.  Pierre 
Loti  (who  has  recently  found  scope  for  his  irony  in  Egypt)  and  of  the  sociologists, 
the  simple  little  taje  of  the  native  policeman  who  looks  with  complaisant  indiffer- 
ence at  the  pariah  dog  prowling  about  the  meat  market  among  the  meat  exposed 
for  sale,  until  some  European  draws  his  attention  to  the  fact  that  dogs  are 
excluded  by  law  from  the  market.  He  then  "  makes  up  for  his  negligence  by  the 
energy  with  which  he  expels  the  intruder."  One  nmst,  however,  do  the  policeman 
the  justice  of  recalling  the  fact  that  he  and  his  fellow-countrymen  are  virtually 
immune  to  the  innumerable  parasitic  diseases  produced  by  the  non-existence  of 
sanitation  and  cleanliness  of  the  European  standard.  The  question  seems  to  us 
to  raise  a  delicate  problem  in  international  ethics.  The  alien  race  which  has 
entered  Khartoum  is  excessively  susceptible  to  many  forms  of  tropical  disease  to 
which  the  natives,  doubtless  as  the  result  of  an  age-long  process  of  selection,  are 
remarkably  resistant.  Is  the  incoming  race  justified  in  imposing  upon  the  natives 
the  costly  sanitary  code  which  alone  makes  its  own  continued  existence  possible  ? 
We  are  afraid  that  there  is  no  doubt  that  M.  Pierre  Loti  would  say  no,  but  on 
the  other  hand  we  question  whether,  if  he  read  the  present  Report  on  say  the  milk 
and  meat  supply  of  Khartoum,  he  would  stay  there  long  enough  even  to  criticise 
British  methods. 

But  as  a  scientific  magazine  such  discussions  are  outside  our  range,  and  we 
can  only  call  attention  to  the  enormous  output  of  good  work  for  which  the  Well- 
come Laboratories  are  responsible,  and  to  the  extent  to  which  they  are  contribut- 
ing to  the  solution  of  the  great  question  as  to  how  Africa  is  to  be  opened  to 
modern  civilisation. 


TheNandi:  Their  Language  and  Folklore.  By  A.  C.  Mollis.  With  Introduc- 
tion by  Sir  Charles  Eliot.  Oxford  :  The  Clarendon  Press,  1909.  Price 
16s.  net. 

Mr.  Mollis  has  followed  up  his  work  on  the  Masai  by  a  very  detailed 
account  of  the  Nandi,  who  inhabit  the  Nandi  plateau  in  the  East  African  Pro- 
tectorate. The  Nandi  appear  to  be  related  to  the  Masai,  but  while  the  latter 
disdain  agriculture,  the  Nandi  are  beginning  to  be  cultivators,  and  thus  show  a 
very  interesting  transitional  stage.  The  three  tribes  known  respectively  as 
Dorobo,  Masai  and  Nandi  indeed  illustrate  in  a  most  interesting  fashion  the  early 
stages  in  the  evolution  of  a  sedentary  agricultural  society  from  a  community  of 
hunters  and  warriors.  The  Dorobo  are  wild  hunting  tribes  of  nomadic  habits. 
The  Masai  are  partially  nomadic  ;  they  do  not  cultivate  the  ground,  but 
keep  many  cattle,  and  have  strong  predatory  instincts.  The  Nandi,  though  like 
the  Masai  possessed  of  a  powerful  military  class,  are  non-migratory  and  in  addition 
to  keeping  cattle  cultivate  the  ground  to  a  considerable  extent,  although  most  of 
the  operations  of  agriculture  remain  in  the  hands  of  the  women.  A  relic  of  the 
old  nomadic  days  is  seen  in  the  absence  of  villages,  the  huts  being  scattered  over 
a  large  area.  It  seems  clear  that  the  Nandi  when  found  were  comparatively 
recent  immigrants  into  the  plateau  region,  and  their  habit  of  cultivating  the  land 
is  also  apparently  a  recent  acquisitioTi,  thougli  cultivated  jjlants  now  form  a  very 
important  part  of  their  dietary.  Their  social  system  is  relatively  comjilex,  and 
of  it  Mr.  Mollis  gives  a  most  interesting  and  entirely  dispassionate  account  : 
almost  too  dispassionate,  for  one  would  wish   to   know  not   only   the  rules  and 
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regulations  upon  which  the  existence  of  the  group  is  l>ased,  but  also  something  of 
the  actual  effect  of  these  upon  individuals.  This  is  perhaps  impossible  at  present, 
but  it  is  a  great  step  in  advance  that  in  the  distant  parts  of  the  Empire  workers 
shoidd  be  found  to  set  forth  in  calm  scientific  language  the  social  polity  of 
the  subject  races.  The  result  in  the  present  case  must  be  of  great  value  to  all 
those  who  in  whatever  position  are  called  upon  to  direct,  modify  or  control  the 
future  development  of  the  black  races  of  Africa,  while  the  geographer  and  anthro- 
pologist also  will  find  much  to  interest  them  in  the  book. 

We  Two  in  West  Africa.     By  Decima  Moore  and  Major  F.  E.  Guggisberg, 
C.M.G.,  R.E.     London  :  William  Heinemann,  1909.     Price  I2s.  6(1  net. 

We  gather  from  the  preface  to  this  very  interesting  and  instructive  book  that 
the  title-page  is  somewhat  misleading.  The  division  of  labour  in  the  preparation 
of  the  book  was  in  this  wise  :  Major  Guggisberg  wrote,  while  his  wife  dictated  ; 
the  authorship  is  hers,  and  he  was  only  an  amanuensis.  In  reconuuending  the 
book  to  our  readers  we  can  think  of  no  better  encomium  than  to  say  of  it,  that  it  is 
a  worthy  successor  to  Miss  Mary  Kingsleys  charming  and  classical  works  on  West 
Africa.  Those  of  our  readers  who  heard  the  interesting  lectures  delivered  during 
the  present  session  by  Major  Guggisberg  are  acquainted  with  West  Africa  from  his 
point  of  view.  The  delightful  volume  now  before  us  introduces  our  readers  and 
the  public  to  AVest  Africa  as  it  appears  to  his  wife.  A  few  years  ago  she  accom- 
panied her  husl>and  to  the  Gold  Coast,  and  after  a  lengthened  stay  at  Accra,  the 
capital  of  the  Gold  Coast  Colony,  she  went  with  him  on  tour  into  the  interior. 
The  objects  of  the  tour  were  three,  viz.,  "  first,  an  attempt  to  bring  the  boundaries 
of  the  administrative  districts  into  line  with  the  tribal  boundaries,  so  that  all  the 
members  of  one  tribe  should  be  under  the  same  Deputy  Commissioner  ;  secondly, 
the  settlement  of  some  important  mining  disputes  in  the  gold-mining  districts  ; 
and  finally,  the  delimitation  of  the  boundary  between  the  Gold  Coast  and  Ashanti, 
in  the  comparatively  little  known  country  east  of  Kumasi."  Leaving  Accra  early 
in  January  1906,  they  went  by  train  to  Tarkwa  and  thence  on  to  Kumasi.  The 
story  of  the  siege  of  Kumasi  in  1900  has  often  been  written,  but  no  one  will 
regret  that  Mrs.  Guggisberg  took  advantage  of  her  exceptional  opportunities  of 
getting  infonnation  regarding  it  from  some  of  the  survivors,  which  she  reproduces 
in  a  thrilling  and  intensely  interesting  chapter.  From  Kumasi  she  and  her  hus- 
band plunged  into  the  jungle,  or  rather  into  the  bush,  where,  in  the  work  of 
delimitation  of  boundaries,  she  occupied  the  not  unimportant  post  of  assistant- 
astronomer,  and  explored  tracts  of  country  west  of  Kumasi  over  which  no 
European  lady  had  ever  travelled  before.  Tiie  march  through  the  bush  extended 
via  Bomi^uta  to  Abetife,  where  they  halted  for  four  weeks,  and  then,  turning 
south,  they  marched  back  to  Accra  via  Komfradua  and  Aburi.  Even  a  cursory 
perusal  of  the  book  shows  that  the  authoress  is  an  acute  observer,  and  has  profited 
by  every  opportunity  of  studying  the  people  among  whom  she  travelled,  and  every 
page  evinces  a  genuine  sympathy  and  kindly  consideration  for  them,  which  in  no 
way  blinds  her  to  the  darker  side  of  their  character.  Not  the  least  valuable 
qualities  which  she  brought  to  her  task  are  an  imperturbable  buoyancy  of  spirit 
and  a  strong  sense  of  humour,  to  which  she  added  much  personal  courage,  womanly 
tact,  and  fertility  of  resource,  all  invaluable  under  the  often  peculiar  circumstances 
in  which  she  found  herself.  As  an  authoress  she  is  naturally  gifted  with  a 
sprightly,  clear,  vivacious  style  wherewith  to  portray  the  sombre  gloom  of  a  West 
African  forest,  or  to  describe  the  daily  routine  of  life  at  Accra  or  the  tpiaint 
spectacle  of  a  boundary  palaver  in  the  Kwahu  Highlands.     Much  interesting  and 
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valuable  information  is  also  set  forth  on  various  matters,  e.g.  the  present  condition 
and  future  prospects  of  gold-mining  ;  and  her  observations  on  a  nun>ber  of  local 
questions,  e.g.  the  work  of  missionaries,  the  treatment  of  natives  and  servants, 
etc.,  are  well  worth  the  study  of  all  who  are  interested  in  West  Africa.  She  has 
collected  a  number  of  quaint  examples  of  local  folklore.  The  record  of  the  tour 
is  diversified  with  a  great  number  of  anecdotes  illustrative  of  European  and  native 
life  on  the  Gold  Coast,  and  the  book  is  illustrated  by  many  beautiful  photographs. 
We  heartily  recommend  it  to  all  our  readers. 

Le  Colon  en  Egypte.     Par  Francois  Charles  Eoux.     Paris  :    Arniand  Colin, 

1908.     Prix  7  fr.  50. 

This  very  comprehensive  work  will  be  found  of  great  interest  to  all  those  who 
have  followed  the  development  of  Egypt,  and  its  interest  to  British  readers  is 
enhanced  by  the  fact  that  it  is  written  from  the  French  standpoint,  and  tends  to 
emphasise  aspects  of  the  various  questions  which  are  less  fully  considered  in 
English  books.  It  contains  a  bibliography,  and  though  Ave  miss  from  this  some 
important  British  books,  etc.,  on  the  other  hand  there  are  numerous  references  to 
French  works,  some  of  which  have  perhaps  been  overlooked  by  British  authors 

The  volume  opens  with  an  introduction,  which  summarises  in  a  very  interesting 
fashion  the  remarkable  features  of  the  agriculture  of  Egypt,  and  emphasises  the 
importance  of  the  cotton  question  by  showing  that  the  recent  efforts  to  improve 
irrigation  in  Egypt  and  to  develop  agriculture  have  been  practically  directed 
solely  to  increasing  the  amount  of  cotton  gi-own.  This  introduction  is  followed 
by  a  long  section  which  treats  of  the  history  of  the  cotton  plant  in  Egypt  from 
ancient  times  to  the  present  day,  with  special  reference  to  the  jmrt  played  by 
Mehemet  Ali  in  the  promotion  of  cotton-growing,  and  the  social  and  other  changes 
resulting  from  the  measures  adopted  by  him.  The  second  part  discusses  in 
considerable  detail  the  methods  adopted  in  the  cultivation  of  cotton  in  Egypt, 
with  especial  reference  to  irrigation.  Finally,  two  chapters  are  devoted  to  cotton 
in  industry  and  commerce. 

It  would  be  impossible  to  give  here  even  a  very  brief  summary  of  the  contents 
of  so  comprehensive  a  book.  One  or  two  salient  points  may,  however,  be 
mentioned.  The  first  is,  that  despite  the  attention  devoted  to  cotton  and  its 
cultivation,  the  yield  per  acre  in  Egypt  is  steadily  diminishing.  The  result  is  that 
although  the  area  under  cultivation  is  steadily  increasing,  yet  the  total  yield  is  all 
but  stationary,  the  new  land  brought  into  cultivation  being  necessary  to  make  up 
for  the  steadily  diminishing  yield  of  the  old.  Many  explanations  of  this  have  been 
offered,  such  as  want  of  proper  rotation  of  crops,  absence  of  proper  manuring,  and 
so  on  ;  but  none  of  these  explain  all  the  fivcts,  and  it  seems  tolerably  certain  that 
it  is  the  process  of  irrigation  itself  which  is  diminishing  the  yield.  The  sub-soil 
is  becoming  moistened  in  a  way  in  which  it  was  never  moistened  before,  and  the 
result  is  a  delay  in  maturity,  and  a  continued  formation  of  useless  buds,  at  a  time 
when  the  vegetative  growth  should  be  checked  by  drought  to  allow  for  the  ripen- 
ing of  the  seed.  Again,  the  profits  which  cotton  cultivation  has  yielded  are 
tending  to  suppress  other  crops,  so  that  Egypt  is  becoming  more  and  more  a 
country  of  one  cultivated  plant — a  condition  which  is  always  dangerous,  and 
especially  so  in  the  present  case,  for  there  seems  increasing  danger  of  over- 
production. Efforts  should  in  the  first  instance  be  directed  towards  checking  the 
disastrous  diminution  of  yield,  and  in  the  second  to  the  encouragement  of  other 
crops,  whether  in  rotation  or  otherwise. 

This  short  account  of  a  striking  book  may  serve  to  direct  attention  to  its 
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interest  and  imiiortance  to  all  students  of  economics  in  general  and  of  Egypt 
in  particular. 

AMEKICA. 

Simset  Flaygrounds.     By  F.  G.  Aflalo.     London  :  Witherby  and  Co.,  1909. 

Price  7s.  6d.  net. 

Mr.  Aflalo  is  already  well  knowTi  to  a  wide  circle  of  readers  as  an  enthusiastic 
and  successful  sportsman,  and  his  former  work,  entitled  Sunshine  and  Sport  in 
Flwida  and  the  West  Indies,  received  suitable  notice  from  us  in  January  1908. 
The  volume  now  jjublished  contains  an  account  of  another  sporting  trip  for  three 
months,  of  which  he  says,  "  It  was  a  satisfactory  retrospect  to  have  travelled  fifteen 
thousand  miles,  to  have  seen  something  of  two  lands  like  Canada  and  California, 
comparing  great  cities,  living  amidst  glorious  scenery,  and  enjoying  some  of  the 
most  sensational  fishing  in  a  lishful  life."  And  certainly  some  of  the  sport  which 
he  so  vividly  describes  richly  merits  the  description  of  "most  sensational."  It 
appears  that  in  a  lake,  most  appropriately  named  Trout  Lake,  in  the  heart  of  the 
Lonw  Lake  Forest  Reserve,  smne  four  or  five  thousand  feet  above  sea-level,  two 
fishers  have  been  known  to  take  away  no  less  than  1363  good  fish  ivithin  a  week, 
and  two  rods  have  been  known  to  catch  forty-five  fine  trout  in  a  quarter  of  an  hour. 
Mr.  Aflalo  records  a  remarkable  take  of  his  own,  viz.  two  bass,  weighing  about 
three  hundred  pounds,  both  of  which  he  landed  within  fifty  minutes.  According 
to  our  author,  the  finest  sea-fishing  in  the  world  is  to  be  found  at  the  island  of 
Catalina,  some  thirty  miles  from  California.  It  has  no  tarpon,  and,  at  least  for  a 
time,  no  tuna,  but  abundance  of  other  kinds  of  large  fish,  to  play  and  land  which 
on  a  nine-ounce  rod  is  the  most  enjoyable  experience  a  fisherman  can  have.  At 
the  conclusion  of  our  notice  of  Mr.  Aflalo's  Sunshine  and  Sport  in  Florida,  and  the 
West  Indies  we  said  that  the  tarpon,  monster  as  he  is,  had  no  chance  against  the 
mighty  tackle  used  for  his  capture,  and  we  are  glad  to  see  that  in  one  of  the  notes 
in  this  volume  he  mentions  a  club  lately  founded  at  Aransas  Pass,  where  tarjjon 
are  now  taken  "on  a  nine-thread  line  which  gives  it  the  sporting  chance  that  it 
formerly  did  not  get." 

We  need  not  remind  our  readers  that  Mr.  Aflalo  has  nmch  to  tell  us  about  other 
things  in  addition  to  sport.  His  sketches  of  such  places  as  New  Orlean.s,  San 
Francisco,  Portland,  Seattle,  and  Banfi"  are  equally  interesting  and  amusing  ;  and 
they  are  more  than  this,  for  they  convey  in  a  good-natured  and  effective  way  the 
author's  impressions  about  a  number  of  serious  matters,  on  which  his  opinion,  based 
on  personal  observation  and  experience,  is  well  worth  hearing.  The  volume  is 
illustrated  with  a  number  of  beautiful  photographs. 

The  Argentine  Revisited.     By  the  late  Rev.  Donald  M'Corquouale,  of  Queen's 

Park  Parish,  Clasgow.     Glasgow  :  W.  and  R.  Holmes,  1909.      Price  2s.  Gd. 

net. 

There  is  a  pathetic  interest  attached  to  this  volume.     The  writer,  a  well-known 

clergyman  of  long  experience  in  Glasgow,  had  paid  a  visit  to  a  brother  in  Argentina 

so  long  ago  as  1881.     Family  circumstances  brought  it  about  that,  after  an  interval 

of  twenty-five  years,  he  again  vLsited  Argentina,  when,  inevitably,  the  alteration 

in  the  conditions  of  travelling  and  social  life  arrested  his  attention.     He  put  down 

his  impressions  with  a  view  to  publication,  Init  unfortunately  he  died  before  he 

had  completed  his  task,  and  the  work  now  published  appears  "almost  in  the  form 

in  which  it  was  left."     The  writer  is  a  whole-hearted  advocate  of  emigration  to 

Argentina,  where  "a  comfortable  home,  and,  peradventure,  an  independent  fortime, 


NEW    BOOKS.  385 

are  waiting  for  busy  men  who  have  health  and  staniina  to  %ht  the  battle,"  and 
indeed  he  tells  us  "  that  it  is  really  with  the  view  of  ottering  a  small  contribution 
to  the  solution  of  our  industrial  ditliculties  at  home  that  this  little  book  has  been 
written."  He  does  not,  however,  conceal  the  darker  features  of  Argentina,  and 
denounces  freely  the  recklessness,  cruelty,  and  gambling  which  are  so  generally 
prevalent.  Noticing  and  lamenting  the  paucity  of  churches,  he  has  the  courage  to 
add,  "  And  yet  it  would  be  wrong  to  say  that,  as  it  now  stands,  this  churchlessness 
is  an  unmixed  evil.  The  chronic  sore  of  bitter  sectarianism,  from  which  Scotland 
has  long  suffered,  is  unknown.  Bcclesiasticism,  which,  has  grown  so  tyrannical  on 
both  sides  of  the  Tweed,  has  here  no  power  to  trouble  the  faithful.  To  the  man 
who  honestly  fears  God  and  seeks  to  do  justly  to  all  men  this  is  the  land  of  true 
liberty."  The  work  in  its  present  shape  makes  no  pretensions  to  literary  merit  or 
originality  of  thought  or  matter,  but  is  worth  reading  as  the  record  of  the  impres- 
sions of  an  honest,  shrewd,  kind-hearted  observer. 

A  History  of  Gaiiada.,  1763-1812.     By  Sir  C.  P.  Lucas,  K.C.M.G.,  C.B.    Oxford  : 
At  the  Clarendon  Pres-",  1909.     Price  12s.  6d.  net. 

The  author  of  the  well-known  Historieal  Geography  of  tltc  British  Colonies 
gives  us  here  a  volume  which  opens  with  the  Peace  of  Paris,  signed  on  10th 
Februory  1763  by  Great  Britain,  France  and  Spain,  whereby  France  lost  all  hold 
OQ  the  North  American  Continent.  The  government  of  Quebec  under  George  iii. 
then  began,  and  a  map  of  1 776  is  given  showing  the  then  boundaries  of  that  province. 
The  Indian  rising  under  Pontiac  seriously  delayed  the  consolidation  of  British 
authority  over  the  territory  to  the  west  of  Quebec,  but  it  ended  in  1766,  and  then 
came  "the  almost  equally  inevitable  struggle  between  the  British  colonists,  set 
free  from  dread  of  Frenchman  or  of  Indian,"  and  which  culminated  in  the 
American  War  of  Independence.  The  volume  before  us  details  that  unhappy 
war  from  its  first  beginnings  to  its  close,  and  the  author  sums  up  his  opinion  of  it 
as  follows  : — "  The  war  was  one  in  which  there  were  rights  and  wrongs  on  both 
sides,  but  whereas  America  had  in  George  Washington  a  leader  of  the  noblest  and 
most  effective  type,  England  was  for  the  moment  in  want  both  of  statesmen  and  of 
generals,  and  had  her  hands  tied  by  foreign  comialications.  We  can  recognise  that 
Providence  shaped  the  ends,  without  going  beyond  the  limits  of  human  common 
sense.  Had  Pitt  been  what  he  was  in  the  years  preceding  the  Peace  of  Paris,  had 
Wolfe  and  the  eldest  of  the  brothers  Howe  not  been  cut  off  in  early  manhood,  the 
war  might  have  been  averted,  or  its  issue  might  have  been  other  than  it  was. 
One  of  Wolfe's  best  subordinates,  Carleton,  survived,  and  Carleton  saved  Canada  ; 
there  was  no  human  reason  why  men  of  the  same  stamp,  had  they  been  found, 
should  not  have  kept  for  England  her  heritage.  The  main  reason  why  she  lost  her 
North  American  colonies  was  not  the  badness  of  her  cause,  but  rather  want  of  the 
right  men  when  the  crisis  came." 

Another  pregnant  passage  in  this  important  historical  work  is  where  the 
author  considers  whether  an  analogy  may  be  drawn  between  the  late  war  in  South 
Africa  and  the  War  of  American  Independence.  "In  some  respects,"  he  says, 
"  there  was  similarity.  In  either  case  a  group  of  British  colonies  was  primarily 
concerned,  and  in  either  case  the  British  Government  was  faced  with  the  difficulty 
of  transporting  large  bodies  of  troops  across  the  sea  to  a  distant  scene  of  war, 
America  in  the  eighteenth  century  before  the  days  of  steam  being  for  all  practical 
purposes  more  remote  than  South  Africa  in  our  own  time."  There  were  also  two 
distinct  spheres  of  operations  in  both  wars  and  the  same  kitul  of  half  knowledge  of 
the  country  and  its  conditions  in  the  public  mind  in  Britain.  In  both  cases  too 
VOL.  XXV.  2  E 
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the  estimate  was  most  at  fault  where  lighting  had  been  most  recent,  and  in  both 
wars,  distance,  transport,  supplies  and  communications,  rather  than  hard  fighting, 
were  the  main  elements.  "  But  here  the  likeness  ceases,  and  no  real  parallel  can 
be  drawn  between  tlie  two  contests.  The  American  war  was  a  civil  war,  English- 
men were  fighting  Englishmen.  The  war  in  South  Africa  was  a  war  between  two 
rival  races." 

The  conduct  of  George  iii.  during  the  American  war  will  always  be  open  to 
criticism,  for  undoubtedly  he  influenced  his  ministers  much  more  than  a  modern 
British  Sovereign  does.  Sir  C.  P.  Lucas  says  "  The  King  was  a  narrow  man  ; 
his  school  bred  narrow  men."  A  more  generous  criticism  is  passed  upon  him  by 
that  great  Whig,  Earl  Russell,  in  his  Memorials  of  Fox,  where  he  states  :  "  It 
cannot  be  denied  that,  in  his  resistance  to  American  claims,  George  iii.  had  the 
full  concurrence  of  his  people.  The  national  pride  revolted  from  any  submission  to 
demands  loudly  put  forth,  and  accompanied  with  menaces  of  rebellion."  The  war 
had  the  effect  "  of  making  possible  a  national  existence  for  Canada,  which  possi- 
bility was  to  be  converted  into  a  living  and  a  potent  fact  by  the  second  American 
war,  the  war  of  1812,"  when  the  Americans  attempted  to  invade  Canada  and  were 
driven  back. 

Canada  et  Canadiens.     Par  Dr.  Adrien  Loir.     Paris  :  E.  Guilmoto,  1909. 

Price  6  francs. 

The  author,  a  Professor  in  the  Faculty  of  Medicine  of  Montreal,  says  "A 
Frenchman  arriving  in  Canada  passes  from  surprise  to  surprise."  He  will  be  parti- 
cularly impressed  with  the  intense  vitality  of  the  West  of  Canada.  "  In  Australia 
there  is  not  the  neighbourhood  of  the  United  States  to  give  the  impulse  felt  here. 
In  South  Africa  and  Rhodesia,  the  spirit  of  Cecil  Rhodes  is  dominant,  but  the 
impulse  is  less  general  and  does  not  seem  to  be  given  by  every  one.  In  South 
America,  we  are  in  a  country  of  ancient  civilisation."  The  author  informs  us  that 
there  are  more  than  three  million  persons  in  North  America  speaking  French,  and 
that  the  French  Canadians  are  cleverer  than  the  Anglo-Canadians  and  frequently 
dominate  the  latter,  instancing  the  Prime  Minister  of  Canada  M.  Laurent,  the 
President  of  the  Senate,  M.  Dandurand,  the  Cabinet  Minister,  M.  Lemieux,  and 
the  Prime  Minister  of  Quebec,  M.  Gouin.  "  The  presence  of  this  French  jjopula- 
tion  is  one  of  the  causes  which  prevent  the  annexation  of  Canada  by  the  United 
States."  While  the  French-  Canadians  increase  rapidly  (some  mothers  among  them 
have  more  than  twenty  children),  150,000  immigrants  annually  augment  more 
rapidly  British  Canada.  "  French  Canadians  are  completely  separated  from  Anglo- 
Canadians  :  they  have  no  connection  with  them  and  do  not  wish  to  have  any." 
They  have  colleges  and  schools  of  their  own.  "French  Canadians  detest  the 
Anglo-Canadians.  I  cannot  express  otherwise  their  feeling  for  the  latter,  who 
have  such  a  lofty  opinion  of  themselves,  calling  themselves  an  '  Imperial  people,' 
destined  to  command  everyl)ody,  and  regarding  the  French  Canadians  as  an 
inferior  race." 

"French  Canadians  do  not  consider  that  a  man  can  call  himself  a  Frenchman  unless 
he  is  a  Roman  Catholic.  Protestant  Frenchmen  are  contem])tuously  termed  by  them 
Swiss.  There  is  in  French  Canada  an  absolute  intolerance  for  all  that  is  heretical, 
schismatic,  or  freethinking."  French  Canadians  have  a  horror  of  the  religious 
indiflference  of  France,  and  thus  there  is  an  antipathy  between  them  and  the 
French.  They  regard  their  clergy  and  Church  with  confidence  and  respect.  The 
author  strikes  a  brighter  note  regarding  their  connection  with  the  British  Empire 
when  he  says,  "The  French  Canadians  are  satisfied  with  their  lot.  They  live 
happily  under  the  protection  of  their  Church  and  the  shield  of  Britain,  and  believe 


NEW   BOOKS.  387 

that  they  enjoy  liberty  and  independence."  In  fact,  they  consider  that  they  have 
more  liberty  in  Canada  than  they  would  have  in  France,  which  they  hold  is  an 
entirely  changed  country. 

It  will  be  seen  that  this  is  a  very  suggestive  book,  and  that  it  analyses  the 
character  of  the  French  Canadians  in  a  masterly  manner.  Dr.  Loii-'s  medical 
chapter  on  "Fecundity,  Tuberculosis,  Alcoholism"  is  valuable.  He  notes  the 
extraordinarily  large  families  born  to  French  Canadians,  who  have  rarely  less  than 
six  children  in  each  family,  but  adds  that  there  is  a  high  infant  mortality,  over 
56  per  cent,  in  1905.  Drunkenness  exists  largely  in  Canada  as  in  the  United 
States,  chiefly  caused  by  drugs  charged  with  alcohol,  the  drunkards  having  bouts 
which  are  temporarily  cured  in  private  inebriate  hospitals.  Dr.  Loir  mentions 
that  his  uncle,  the  famous  Pasteur,  sent  him  to  St.  Petersburg  to  found  the  first 
Anti-rabies  Laboratory  abroad,  and  he  devotes  a  chapter  to  "  Rabies  in  Canada," 
where  it  exists  in  the  West.  He  was  sent  there  by  the  Government  in  1906  to 
investigate  a  bacterial  malady  affecting  horses,  and  he  describes  his  journey  to 
Winnipeg,  Saskatchewan,  and  Alberta,  especially  his  scientific  expedition  in  the 
south  of  Alberta.  He  defends  the  Canadian  winter,  declaring  he  felt  colder  in 
Paris,  for  in  Canada  the  houses  are  better  warmed,  while  there  is  daily  sunshine.  He 
discusses  the  Canadian  Indians,  Mormons,  Russian  Doukhobors,  Chinese,  Japanese, 
and  Jews.  Chapters  on  Education  and  Agriculture  conclude  one  of  the  most 
interesting  and  instructive  descriptions  of  Canada  which  has  ever  been  published. 

Recent  Hunting  Trips  in  British  North  America.     By  F.  C.  Selous.     London  : 
Witherby  and  Co.,  1909.     Price  6s.  net. 

It  is  not  surprising  that  a  "popular  edition"  of  the  Spcyrting  Trips  in  British 
North  America  by  the  facile  and  fascinating  pen  of  the  veteran  Nimrod,  Mr.  F.  C. 
Selous,  has  been  published  within  a  couple  of  years  of  the  publication  of  the 
original  work.  It  will  be  welcomed  by  the  ever-widening  circle  of  Mr.  Selous's 
admirers.  In  it  he  records  his  hunting  experiences  in  jrarsuit  of  cariboo,  moose, 
and  wild  sheep  in  Newfoundland  and  Alaska  between  the  years  1900  and  1906. 
As  usual  Mr.  Selous  preferred  for  the  most  part  to  work  alone,  and  abhorring 
indiscriminate  slaughter  of  animals,  he  confined  himself  to  selected  specimens.  It 
would  seem  as  if  he  grudged  the  necessity  of  shooting  an  extra  animal  even  for 
food.  At  no  time  does  it  appear  that  he  was  in  personal  danger  during  these 
trijis,  but  the  record  shows  that  to  shoot  cariboo,  moose,  and  big  game  under  the 
conditions  adopted  by  Mr.  Selous  requires  extraordinary  patience  and  self-command 
as  well  as  consummate  skill  and  physical  power.  The  "popular  edition"  is  pro- 
fusely illustrated  with  excellent  photographs. 

GENERAL. 

Ferdinand  v.  Bichthofen's  Vorlesungen  uber  Allgemeine  Siedhings-  mid  Vcrhehrs- 
geographie.     Bearbeitet  und  hei'ausgegeben  von  Dr.  Otto  Schluter,  Privat- 
dozent  an  der  Universitat  Berlin.     Berlin  :  Dietrich  Reimer  (Ernst  Vohsen), 
1908.     Price  10  M. 
These  lectures  were  delivered  at  Berlin  during  the  summer  session  of  1891  and 
repeated  in  the  winter  session  of  1897-8.      Though  the  subject  lay  beyond  the 
usual   range   of  the   lectures   of  the    great   geomorphologist,  they  were   highly 
appreciated  by  his  hearers,  and  a  wish  was  often  expressed  during  his  lifetime  that 
they  should  be  published.     The  editor's  aim  has  been  to  reproduce  the  lectures  as 
nearly  as  possible  as  they  were  delivered  by  Richthofen.     In  some  parts  the  manu- 
script consists  merely  of  catch-words  and  disconnected  sentences.     These  had  to  be 
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expanded  into  a  continuous  and  intelligible  whole,  and  here  a  full  abstract  taken 
in  shorthand  by  Professor  Meinardus  was  of  great  service.  Nothing  has  been 
omitted  except  illustrations  by  means  of  sketch-maps  which  cannot  be  reproduced 
in  the  text,  and  a  few  notes,  of  which  the  meaning  could  not  be  ascertained,  and  the 
additions  consist  only  of  a  few  figures  of  later  date,  and  here  and  there  a  supjile- 
mentary  remark.  The  utilisation  of  the  land  by  man,  and  commerce  in  all  its 
modern  ramifications  are  subjects  too  extensive  to  deal  with  in  a  series  of  lectures. 
Richthofen  has  therefore  confined  himself  to  an  outline  of  the  gradual  development 
of  industry  and  traffic,  to  showing  how  man  has  overcome  obstacles  with  ever  in- 
creasing success,  and  to  investigating  the  forces  making  for  progress.  A  sketch  of 
this  kind  by  such  an  eminent  geographer,  who  had  so  many  opportunities  of  per- 
sonal observation,  especially  in  the  less  advanced  countries  of  the  East,  was  well 
worth  preserving. 

TJie  British  Empire  and  Japan :  Its  Features,  Resources,  Industries  and  Scenery  : 
together  with  the  Physical  and  Economic  Conditions  of  the  World.  By 
W.  BisiKER,  F.R.G.S.  London  :  The  Geographical  Publishing  Co.  Library 
Edition,  21.s.  net.     Student's  Edition,  16-s.  net. 

This  is  a  work  that  (almost)  disarms  criticism !  its  scope  is  so  admirable,  the 
information  it  contains  so  voluminous,  and  as  far  as  we  have  tested  it  so 
accurate,  that  it  seems  rather  unreasonable  to  find  fault. 

We  cannot  help  thinking  that  the  author  must  owe  something  of  the  initial 
idea  of  this  work  to  the  School  Atlas  of  Fyffe  and  Herbertson  ;  and  though  a 
scheme  of  maps  on  one  page  and  pictorial  representations  of  the  country  and  its 
customs  on  the  other  may  be  excellent  in  a  small  work,  in  a  guinea  atlas  many 
of  the  illustrations  and  the  letterpress  belongir.g  to  them  seem  tri^dal  and  out 
of  place.  The  maps  as  far  as  they  go  are  good,  but  the  scales  are  so  small  that 
they  fail  to  be  of  much  practical  value  to  the  average  student  :  this  applies 
particularly  to  the  physical  and  statistical  maps. 

In  his  preface  the  author  offers  the  Atlas  as  a  contribution  to  "  Education  and 
Empire,"  and  as  such  it  is  a  jsraiseworthy  specimen  of  painstaking  and  careful 
research.  Both  author  and  publisher  must  be  congratulated  on  the  manner 
in  which  the  work  has  been  turned  out,  the  paper  is  good,  and  the  printing  really 
excellent ;  indeed,  it  is  some  time  since  we  have  seen  as  attractive  an  atlas  ; 
it  should  prove  a  valuable  work  of  reference  for  all  interested  in  the  welfare  of 
the  Empire  irrespective  of  party.  We  trust  it  will  prove  a  success,  and  find  its 
way  into  many  schools  and  colleges  and  into  the  reference  department  of  all 
public  libraries. 

Die  italienischen  Portulane  des  Mittelalters.  Ein  Beitrag  zur  Geschichte  der 
Kartographie  und  Nautik.  Von  Koxrad  Kretschmer.  Berlin  :  Konigliche 
Hofbuchhandlung,  Ernst  Siegfried  Mittler  und  Sohn,  1909. 

During  his  search  in  Italian  libraries  and  archives  for  materi;il  for  his  well- 
known  work  on  the  discovery  of  America,  Dr.  Kretschmer's  attention  was  called 
to  mediajval  cartography,  and  the  interest  then  awakened  has  led  to  the  production 
of  this  most  interesting  volume.  The  term  Portulano  has  generally  been  api>lied 
indiff'erently  to  the  compass  charts  of  the  Middle  Ages  and  the  sailing  directions 
on  which  they  were  based.  Here  it  is  confined,  in  accordance  Avith  Italian  usage, 
to  the  latter,  being  indeed,  from  its  etymology,  a  directory  of  ports.  ]More  than 
three-quarters  of  the  volume  consists  of  descriptions  of  extant  Portulani,  the  text 
of  .some  of  the  most  important,  and  a  list  of  place-names  with  identification,  the 
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last  a  very  useful  and  necessary  addition  in  view  of  the  many  curious  corruptions 
the  names  have  undergone.  This  part  of  the  work  will  be  of  great  value  to  the 
exact  student  of  historical  geography,  while  the  introductory  matter  should  be 
very  attractive  to  all  readers  who  care  to  learn  something  of  a  notable  chapter  in 
the  history  of  cartography. 

Compass-maps  being  so  intimately  connected  with  Portulani,  descriptions  are 
given  of  the  most  remarkable,  and  their  origin  and  various  matters  connected  with 
them  are  discussed.  The  chief  points  in  the  discussion  of  the  invention  of  the 
compass,  which  has  been  going  on  for  several  years,  are  reproduced.  Those  who 
maintain  that  the  imj^rovement  of  fixing  the  compass  card  to  the  needle  was  made 
by  a  certain  Flavio  Gioia  or  Joya  about  1300  have,  it  seems,  still  hopes  of  con- 
necting the  name  with  Amalfi  and  the  compass,  though  by  others  the  very  existence 
of  such  a  man  has  been  denied.  At  any  rate  the  compass-charts  came  into 
existence  with  the  compass,  and  Dr.  Kretschmer  maintains  that  they  owe  their 
origin  to  this  instrument  and  are  not  founded  on  previously  existing  charts.  All 
the  charts  of  the  Middle  Ages  and  succeeding  period  are  turned  nearly  a  point  to 
the  west,  the  declination  of  the  compass  being  unknown.  The  scale  employed  is 
another  interesting  question.  All  the  Italian  charts  are  provided  with  a  scale 
with  divisions  of  50  miles,  each  subdivided  into  five  parts  of  10  miles  each. 
Nordenskicild,  assuming  each  part  to  represent  only  2  miles  (see  his  Periplns  and 
also  the  JRqjort  of  the  Seventh  Geog.  Gongres.%  London,  1895),  works  out  a  length 
of  5'8.3  km.  for  the  Portulan  mile,  or  about  the  length  of  the  Catalan  league, 
and  hence  concludes  that  PortuLini  were  of  Catalan  origin,  Avhile  Kretschmer  finds 
abundant  proof  that  the  Catalan  charts  were  copies  of  the  Italian.  The  mile  of 
1'20  to  1"25  km.  worked  out  by  Wagner  agrees  very  well  with  the  statement  of 
Campanus  of  Novara  that  a  mile  is  1200  geometrical  paces.  Dr.  Kretschmer  also 
treats  of  the  league  used  for  the  Atlantic  coasts. 

While  Dr.  Kretschmer  rejects  the  theory  that  compass-charts  were  developed 
from  older  charts,  he  holds  that  Portulani  were  gradually  improved  and  enlarged 
from  the  ancient  Periploi,  though  the  traces  of  the  development  have  vanished,  older 
Portulani  before  the  invention  of  the  compass  having  probably  been  thrown  away 
as  useless.  The  oldest  Portulano  goes  back  not  earlier  than  the  eleventh  century, 
while  the  latest  Periplus,  the  Byzantine  Stadiasmos,  belongs  to  the  fourth  or  fifth 
century.  The  Marciana  fragment,  however,  seems  to  have  been  based  on  a  Latin 
original.  Much  interesting  information  is  given  about  the  Italian  Portulani,  their 
contents,  the  divisions  of  the  windrose,  the  names  of  the  winds,  etc.,  and  the 
volume  is  as  a  whole  a  valuable  and  fascinating  contribution  to  geographical 
literature. 

Traite  de  Geologie.     Vol.  ii.  Fasc.  1  :  Les  Periodes  Geologiques.     Par  Emile 
Haug.     Paris  :  Armand  Colin,  1908.     Price  9  fr. 

The  first  volume  of  this  important  text-book  Avas  noticed  in  our  Magazine  in 
vol.  xxiv.  p.  219.  We  have  now  the  pleasure  of  welcoming  the  first  part  of 
vol.  ii.,  in  which  the  learned  author  discusses  the  historical  geology  of  the  several 
systems  from  the  Pre-Cambrian  to  the  Trias  inclusive.  The  volume  opens  with  an 
interesting  account  of  the  general  principles  which  have  guided  geologists  in  their 
attempts  to  classify  the  stratigraphical  formations.  The  author  adopts  the  names 
for  the  several  periods  or  systems  which  have  long  been  current,  but  with  some 
modifications.  Thus  he  unites  the  Carboniferous  and  the  Permian  to  form  one 
system,  which  he  designates  the  Anthracolithic.  Again  for  the  subordinate  groups 
loioer,  'middle  and  upper,  he  would  substitute  eo  (or  paUo),  mcso  and  iieo,  as  Eo- 
devonian,  Mesodevonian,  and  Neodevonian.    It  is  a  trifling  change,  and  was  perhaps 
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hardly  worth  while  making.  But  neologism.s  seem  to  have  a  certain  fascination 
for  the  author,  and  many  are  introduced,  to  the  confusion  of  the  student,  who 
must  often  be  puzzled  to  know  precisely  what  they  mean.  We  hope  for  the  sake 
of  such  readers,  that  a  glossary  of  terras  may  accompany  the  second  and  conclud- 
ing fasciculus  of  the  work. 

Our  favourable  opinion  of  vol.  i.  must  be  extended  to  its  successor.  The  mass 
of  materials  is  admirably  dealt  with — the  arrangement  being  clear  and  readily 
grasped — while  the  style  is  at  once  lucid  and  engaging.  In  no  text-book  of  the 
science  known  to  us  will  the  student  obtain  so  satisfactory  a  treatment  of  the 
subject.  The  leading  phenomena  are  set  forth  in  sufficient  but  not  too  great  detail, 
and  the  information  is  everywhere  up  to  date.  In  the  discussion  of  each  system 
the  author  describes  first  its  general  characters,  noting  in  particular  its  palaeonto- 
logy, the  principal  types  of  strata — their  origin  and  the  kinds  of  fossils  they  con- 
tain— and  the  subdivisions  of  the  system  recognised  by  the  geologist.  Thereafter 
follows  a  careful  sketch  of  the  geographical  distribution  of  the  system,  and  the 
varying  facies  it  presents  throughout  the  world.  This  section  is  printed  in 
smaller  type,  and  is  obviously  intended  for  the  more  advanced  student.  Then 
succeeds  a  most  interesting  section,  in  which  the  various  facts  dealt  with  in  the 
preceding  sections  are  discussed.  In  particular  the  palseogeography  of  the  period 
is  considered,  and  a  sketch-map  provided  to  show  the  probable  distribution  of 
land  and  water.  The  climatic  conditions,  the  crustal  movements,  and  the  volcanic 
phenomena  likewise  come  in  for  adequate  treatment.  It  is  in  these  sections  that 
the  author's  originality  is  especially  conspicuous,  and  whether  his  fellow-workers 
agree  with  him  or  not,  they  will  at  least  admit  that  his  views  are  always  suggestive 
and  deserving  of  careful  consideration.  In  addition  to  the  sketch-maps  referred 
to,  the  work  is  crowded  Avith  illustrations  in  the  text,  while  the  value  of  the  book 
is  further  enhanced  by  an  abundance  of  beautiful  reproductions  from  photographs 
of  fossils,  and  views  of  scenery  in  which  the  rocks  and  rock  structures  are  admir- 
ably displayed. 
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We  have  received  the  following  new  books  and  reports  :  — 

The  Panama  Canal  and  its  Makers.  By  Vaughax  Cornish,  D.Sc,  F.E.G.S., 
F.G.S.  Illustrated.  Crown  8vo.  Pp.  192.  London  :  T.  Fisher  Unwin,  1909. 
Price  5s.  net. 

A  Sketch  of  Historical  Geograjjhy.  By  Keith  Johnston,  F.E.G.S.  With  an 
Appreciation  of  the  Author  by  Sir  Clements  R.  Makkham,  K.C.B.,  F.E.S. 
With  12  Maps.  Crown  8vo.  Pp.  viii  +  232.  London  :  Edward  Stanford,  1909. 
Price  3s.  6d.  net. 

Gentlemen  Errant:  Being  the  Journeys  and  Adventures  of  four  Noblemen  in 
Europe  during  the  Fifteenth  and  Sixteenth  Centuries.  By  Mrs.  Henry  Cust. 
Demy  8vo.     Pp.  xix  +  551.     London  :  John  Murray,  1909.     Price  12s.  net. 

Washed  by  Foxtr  Seas  :  An  English  Officer's  Travels  in  the  Near  East.  By  H. 
C.  Woods,  F.R.G.S.  With  an  Introduction  by  Sir  Martin  Conway.  Illustrated. 
Demy  8vo.     Pp.  xvi -1-316.     London  :  T.  Fisher  Unwin,  1909.     Price  Is.  iUl.  net. 

Captain  John  Smith's  Travels,  including  "  The  Gcnerall  Historie  of  Virginia, 
New  England,  and  the  Summer  Isles,"  1624.  With  all  the  original  Maps  and 
Illustrations.  2  vols.  Demy  8vo,  cloth,  gilt  top.  Glasgow  :  James  MacLehose, 
1907.     Price  25s.  net. 
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Purchases  Collection  of  Voyages,  Entitled  Hakhtytus  Posthumiis  or  Purchas  Mis 
Pilgrims :  Gontayning  a  History  of  the  World  in  Sea  Voyages  and  Lande  Travells, 
by  Englishmen  and  others.  By  Samuel  Purchas,  B.D.  20  vols.  Demy  8vo, 
cloth,  gilt  top.  Glasgow :  James  MacLehose,  1907.  Price  \2s.  Qd.  net  j^er 
vohime. 

Lithgows  Travels:  The  Totall  Discourse  of  the  Rare  Adventures  and  2xi'incfull 
Peregrinations  of  long  nineteene  Years  Travayles  to  the  most  Famous  Kingdomes  in 
Europe,  Asia,  and  Africa,  in  Surveighing  of  Forty-eight  kingdomes  ancient  and 
moderne.  By  William  Lithgow.  1  vol.  Demy  8vo,  cloth,  gilt  top.  Glasgow  : 
James  MacLehose,  1907.     Price  12s.  Qd.  net. 

Ka,emj)fer\s  History  of  Japan,  1693.  Translated  by  J.  G.  Scueuchzer,  F.R.S., 
London,  from  the  High  Dutch  of  Engelbert  Kaempfek,  M.D.,  Physician  to  the 
Dutch  Embassy  to  the  Emperor's  Court.  With  162  Illustrations.  3  vols.  Demy 
8vo,  cloth,  gilt  top.     Glasgow  :  James  MacLehose,  1907.     Price  37s.  6d.  net. 

Goryafs  Grudities :  Hastily  gobled  up  in  five  moneths  travels  in  France,  Savoy, 
Italy,  Bhetia,  Stvitzerland,  High  Germany,  and  the  Neiherlands.  By  Thomas 
Coryat.  With  facsimile  Reproductions  of  all  the  Illustrations  in  the  original 
edition.  2  vols.  Demy  8vo,  cloth,  gilt  top.  Glasgow :  James  MacLehose, 
1907.     Price  25s.  net. 

Fynes  Moryson's  Travels :  An  Itinerary  containing  His  Ten  Yeeres  Travell 
through  the  Twelve  Dominions  of  Germany,  Bohmerland,  Sweitzerland,  Netherland, 
Denmarke,  Poland,  Italy,  Turky,  France,  England,  Scotland  and  Ireland.  Written 
by  Fynes  Moryson,  Gent.  4  vols.  Demy  8vo,  cloth,  gilt  top.  Glasgow  :  James 
MacLehose,  1908.     Price  £2,  10s.  7iet. 
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AN  ARCTIC  VOYAGER  OF  1653. 

By  David  MacRitchie. 

(JFifh  Illustrations.) 

In  the  year  1671  a  dainty  little  duodecimo  Avas  issued  from  the  bookshop 
of  Louis  Vendosme,  in  the  Court  du  Palais,  "  proche  I'Hostel  de  Mr.  le 
Premier  President,  au  Sacrifice  d' Abraham,"  in  the  city  of  Paris.  It 
announced  itself  as  the  record  of  a  "Voyage  des  Pais  Septentrionaux, 
dans  lequel  se  void  les  mcjeurs,  maniere  de  vivre,  &  superstitions  des 
Norweguiens,  Lappons,  Kiloppes,  Borandiens,  Syberiens,  Samojedes,  Zem- 
bliens,  &  Islandois,  enrichi  de  plusieurs  figures  " ;  and  its  author,  the 
Sieur  de  la  Martiniere,  dedicated  the  work  to  "  Messieurs  le  Prevost 
des  Marehands  et  Eschevins  de  la  Ville  de  Paris."  The  book  had  a  great 
popularity  ;  and  before  the  middle  of  the  eighteenth  century  it  had 
passed  through  at  least  seventeen  editions,  four  of  these  being  in  French, 
and  the  others  in  German  (six  editions),  Dutch,  English,  Italian,  and 
Latin. 

Of  the  author,  Pierre  Martin  de  la  Martiniere,  something  may  be 
said.  He  was  born  at  Rouen  in  the  early  part  of  the  seventeenth  cen- 
tury. After  qualifying  as  mattre  en  chirnrgie,  he  made  several  voyages 
in  Norman  ships  to  Barbaiy,  Guinea,  and  the  East;  and  in  1653  he 
sailed  from  Copenhagen  as  surgeon  on  board  one  of  the  vessels  of  the 
expedition  then  despatched  by  Frederick  III.  of  Denmark  to  the  Far 
North  of  Europe  and  Asia.  Thereafter  he  returned  to  France,  where  he 
resumed  the  practice  of  his  profession.  Sometime  prior  to  1671  he 
pu^^lished  his  Hisfoire  de  I'Estat  des  Boyanmes  d^ Alger,  de  Couque,  <&  de 
Tetuan.  He  also  wrote  Le  Prince  des  OpSrafeurs  (Rouen,  1664,  1668),  and 
a  medical  treatise  published  at  Paris  in  1664  and  1684.  On  20th 
August  1671,  the  first  impression  was  completed  of  his  famous  Voyage 
des  Pais  Sej)tenfrionau:r,  wherein  he  chronicles  his  experiences  as  a  mem- 
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ber  of  the  Danish  expedition  of  1653.  Why  he  waited  eighteen  years 
before  producing  the  narrative  is  not  apparent.  But  the  circumstance  of 
this  long  delay  is  well  worth  considering,  in  view  of  the  adverse 
criticisms  sometimes  passed  upon  his  book. 

For  although  several  writers,  the  famous  BufFon  included,  have 
thought  Martiniere's  statements  deserving  of  citation,  there  are  others 
who  assert  that  Sis  observations  are  "  seldom  accurate,"  and  that  the 
work  contains  "many  marvellous  tales."  Nordenskiold,  indeed,  while 
recognising  the  fact  that  "the  account  of  Martiniere's  voyage  exerted  no 
little  influence  on  the  older  writings  relating  to  the  Arctic  Regions," 
does  not  hesitate  to  speak  of  "  the  large  number  of  wonderful  stories  he 
narrates,  Avithout  the  least  regard  to  truth  or  probability " ;  and  the 
Swedish  explorer  thus  sums  up  his  French  precursor — "  He  is  the 
Miinchhausen  of  the  North -East  voyages."  ^ 

Yet,  although  Martiniere's  good  faith  (or,  perhaps  one  ought  to  say, 
the  soundness  of  his  memory)  may  well  be  called  in  question,  it  is 
obvious  that  Nordenskiold  is  often  most  infelicitous  in  his  selection  of 
the  passages  which,  in  his  opinion,  prove  that  Martiniere  is  untrust- 
Avorthy.  On  more  than  one  occasion  he  has  simply  misinterpreted  his 
author's  meaning,  Avhere  it  is  quite  sane  and  clear.  On  the  other  hand, 
he  has  overlooked  some  statements  which  seem  to  have  a  much  more 
damaging  effect  upon  the  value  of  the  book  as  a  Avhole.  Both  of  these 
points  Avill  be  illustrated  in  due  course.  In  the  meantime  it  will  be  well 
to  let  Martiniere  speak  for  himself. 

He  begins  by  informing  his  readers  that,  in  the  latter  part  of 
February  1653,  the  directors  of  the  Danish  Northern  Company  pointed 
out  to  his  Majesty  Frederick  the  Third,  that  the  trading  operations  of 
that  company  might  be  extended  to  the  extreme  north-east  of  Europe, 
and  as  far  as  Siberia,  with  ach'antage  to  the  kingdom  as  Avell  as  to  them- 
selves. Accordingly,  Avith  the  royal  consent,  three  ships  Avere  fitted  out 
for  an  expedition  in  that  quarter.  "Being  then  in  Copenhagen,"  says 
Martiniere,  "  and  learning  that  His  Majesty  had  ordered  the  members  of 
the  expedition  to  make  precise  researches  in  the  countries  Avhere  they 
touched,  and,  in  order  to  arouse  greater  interest  in  these  lands,  to  bring 
back  as  much  as  possible  that  Avas  curious,  I  Avas  impelled  to  seek  out  a 
friend  of  mine  Avho  Avas  one  of  those  chiefly  interested,  and  to  ask  him 
to  get  me  appointed  by  the  Company  as  surgeon  on  board  one  of  their 
A'essels.  This  Avas  accordingly  arranged."  Six  days  later  he  tells  us  the 
expedition  sailed  from  Copenhagen,  and,  after  scA'eral  days  of  adverse 
Aveather,  arrived  at  Christiania. 

Although  many  of  Martiniere's  statements  have  aroused  incredulity 
and  scepticism,  the  existence  of  this  expedition  has  hitherto  never  been 
doubted.  Before  the  close  of  the  seventeenth  century  the  book  had 
been  published  thrice  in  French,  twice  in  Dutch,  once  in  English,  once  in 
Italian,  and  once  (Gliickstadt,  1675)  in  Latin;  and  neither  then  nor 
subsequently  was  the  voyage  regarded  as  anything  but  a  matter  of 
history.     What  Nordenskiold  characterises  as  "  Martiniere's  easy  style, 

'  The  Voyage  of  the  Vega,  London,  1881,  vol.  i.  pp.  257-8. 
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contrasting  so  strongly  with  the  common  dry  ship's-log  manner,  and  the 
large  number  of  wonderful  stories  he  narrates,"  was  alike  the  cav;se  of 
the  book's  popularity,  and  of  the .  suspicion  with  which  it  has  been 
regarded  by  some.  Nor  must  the  fact  be  overlooked  that  the  pictures 
with  which  the  first  edition  is  "  enriched  "  are  often  very  peculiar.  They 
were  executed  in  Paris  by  the  publisher's  direction,  from  sketches  made 
by  the  author,  with  whose  Avritten  description  they  are  sometimes  at 
variance.  And  the  executant  has  infused  into  the  figures  of  Lapps  and 
Samoyeds  a  vivacity  of  gesture  and  a  comic  facial  expression  that  has  a 
startling  effect  upon  the  ordinary  man  of  scientific  mind.  These  quaint 
illustrations  are  undoubtedly  to  blame,  in  some  measure,  for  the  attitude 
of  distrust  with  which  the  book  is  often  regarded.  Of  the  fourteen 
illustrations  in  the  book  four  have  been  selected  for  reproduction  in 
these  pages. 

In  virtue  of  letters  of  recommendation  to  the  Company's  agents  in 
Christiania,  our  traveller  was  taken  to  some  of  the  objects  of  interest  in 
the  neighbourhood.  One  of  these  was  the  village  of  Wisby,  three 
leagues  from  Christiania,  built  in  the  Lapp  fashion,  as  he  points  out 
later  (pp.  41-2).  He  was  also  present  at  an  elk-hunt,  and  he  incurs  the 
scorn  of  Nordenskiold  by  accepting  the  statement  that  the  elk  is  sul)ject 
to  epilepsv.  When,  however,  he  was  presented  with  the  left  hind-foot 
of  an  elk  as  a  sovereign  remedy  against  this  complaint,  his  credulity 
I'eached  its  limit.  "I  replied  wnth  a  smile,"  he  states,  "that  I  was 
astonished  that,  since  the  foot  had  so  much  virtue,  the  animal  which 
owned  it  could  not  cure  itself  through  the  same  means.  Eefliecting  upon 
what  I  had  said,  this  gentleman  burst  out  laughing,  and  said  that  I  was 
quite  right.'' 

After  four  or  five  days  at  Christiania,  the  flotilla  sailed  on  by 
Stavanger  to  Bergen,  "  one  of  the  most  beautiful  ports  in  Europe," 
eventually  reaching  Trondhjem.  Here  Martiniere  was  invited  to  visit 
the  neighbouring  silver  mines,  which  he  describes  in  some  detail.  An 
incident  on  the  return  journey  illustrates  our  author's  complete  freedom 
from  "  the  common  dry  ship's-log  manner  "  of  other  voyagers.  In  com- 
pany with  the  master-miner  he  had  sought  shelter  for  the  night  in  the 
home  of  a  friendly  peasant,  who  feasted  them  upon  hare  and  pheasant,^ 
washed  down  with  brandy  and  beer.  "After  supper  we  set  ourselves  to 
smoking  like  dragons,  and  vying  with  each  other  in  drinking  brandy  and 
beer,  continuing  this  debauch  nearly  all  night.  The  peasant  seeing  that 
the  master-miner  had  got  drunk  to  do  him  honour,  was  so  delighted  {f\it 
feUemenf  rem/)  that  he  felt  obliged  to  follow  his  example.  In  this  condi- 
tion they  were  laid  upon  a  bed  which  was  made  for  them  in  the  middle 
of  the  room,  and  I  placed  myself  near  them,  and  waited  for  the 
dawn." 

From  Trondhjem  the  expedition  was  borne  happily  northward  for 
some  days  by  favouring  winds,  which,  however,  at   length   died  away. 

1  The  words  in  the  text  are — "deux  Faisans  &  un  Lievre  qu'il  avoit  tue  il  y  avoit  une 
heure  tl  la  chasse,  laquelle  est  libre  A  chacun  en  ce  quartier-ld."  Although  the  pheasant  had 
been  then  naturalised  in  Europe  for  many  centuries,  it  is  not  unlikely  that  the  birds  in 
question  were  ve&Wy  faisans  de  montagne  (grouse). 
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Then  follows  an  incident  which  Xordenskiold  regards  with  incredulity. 
"  Sailors  are  said  to  have  purchased  on  the  noi'th-west  coast  of  Noi'way 
for  ten  crowns  and  a  pound  of  tobacco  three  knots  of  wind  from  the 
Lapps  living  there,  who  were  all  magicians  :  when  the  first  knot  was 
loosed,  a  gentle  breeze  arose,  the  second  gave  a  strong  gale,  the  third  a 
storm,  during  which  the  vessel  was  in  danger  of  being  wrecked.  The 
story  of  the  wind  knots  is  taken  from  Olaus  Magnus,  De  gcnfUnts  septen- 
trionaWms,  Rome,  1555,  p.  119,"  concludes  the  sceptical  Xordenskiold. 
It  is  possible  that  this  was  the  case.  On  the  other  hand,  it  is  much  more 
likely  that  the  transaction  actually  took  place.  The  selling  of  winds,  in 
the  fashion  described,  is  a  A'ery  ancient  custom  among  the  Lapps ;  and 
Von  Diiben  (1873)  gives  at  length  the  rhymes  sung  by  them  on  such 
occasions,  sung  by  people  who  never  heard  of  Olaus  Magnus.  Even 
among  Caithness  fisher-folk,  according  to  the  testimony  of  a  writer  in 
FoJk-Lori:','^  the  practice  still  exists.  It  is  very  ancient.  The  Greek 
traveller  Pytheas  found  it  in  full  swing  at  Cape  Ushant  in  the  fourth 
century  before  Christ.  Martini^re  may  have  taken  the  story  from 
Pytheas  or  from  Olaus  Magnus,  liut  it  is  more  likely  that  his  Danish 
captain  really  acted  in  accordance  with  the  ideas  of  his  time  and  caste, 
and  purchased  the  knots  alleged  to  contain  the  wind.  To  believe  this, 
however,  is  not  to  believe,  as  our  author  would  have  us,  that  the  succes- 
sive untying  of  these  knots  caused  the  gale  which  burst  upon  the 
voyagers  at  the  North  Cape,  and  separated  Martiniere's  ship  from  her 
two  consorts,  "  which,  believing  that  the}^  had  perished,  afflicted  us 
greatly." 

The  vessel  which  carried  our  hero  and  his  fortunes  at  length  arrived, 
although  in  a  battered  condition,  opposite  the  castle  of  Yardo,  then  held 
by  a  Danish  garrison  for  the  purpose  of  exacting  dues  from  all  foreign 
vessels  passing  towards  or  from  Archangel.  But  the  ship  of  the  Danish 
Company  sailed  past  unchallenged,  in  virtue  of  the  salute  fired  from  one 
of  her  guns  and  of  the  Danish  colours  flying  at  her  peak.  Thus  they 
rounded  the  headland  and  entered  the  Yaranger  Fiord,  coming  to  anchor 
about  half  a  league  from  the  toAvn. 

The  experiences  of  the  Danish  traders  in  Lapland,  and  the  author's 
descriptions  of  the  Lapps,  do  not  require  to  be  followed  here  in  detail. 
During  the  time  that  their  A^essel  was  repairing,  after  the  severe  damage 
sustained  in  the  storm,  Martiniere  and  three  of  his  companions  achieved 
a  journey  by  sledge  along  the  Murman  Coast,  penetrating  as  far  as  the 
town  of  Kola.  The  main  object  of  this  expedition  was  to  obtain,  by 
barter  and  purchase,  various  Arctic  furs  from  the  natives.  But  Martiniere 
loses  no  oppoi^tunity  of  describing  the  characteristics  of  the  country ; — 
the  people  and  their  customs,  dwellings,  clothes,  reindeer,  sledges  and 
snow-runners  or  dis.  "These  Lapps,"  he  says,  "although  they  are 
Lutherans  by  religion,  having  priests  to  instruct  them,  have  not  abandoned 
their  worship  of  the  Devil,  and  are  nearly  all  sorcerers  ;  being  so  super- 
stitious that  if  they  meet  an  uncanny  animal  they  at  once  go  home  and 
do  not  again  leave  the  house  all  that  day.     Both  men  and  women  are  of 

1  London,  29tli  September  1903,  pp.  300-306. 
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small  stature,  but  strong  and  agile.  Their  faces  are  broad,  flat,  tawny 
and  snub-nosed,  but  not  so  much  so  as  the  other  Northern  people  (i.e.  the 
Samoyeds  and  kindred  tribes).  They  have  pig-like  eyes,  the  eyelids 
being  strongly  drawn  back  towards  the  temples.  They  are  stupid, 
unci^"ilised,  and  very  Avanton,  esijecially  the  women.  Their  dwellings 
are  of  wood,  covered  with  turf,  without  au}^  windows,  being  only  lit  by 
a  hole  in  the  middle  of  the  roof.  They  are  ornamented  inside  and  out 
with  '  fish-bones '  (probably  whalebone)  and  the  tusks  of  walrus."  He 
also  describes  a  bird  of  prey  of  that  region,  new  to  him,  which  was 
obviously  the  Snowy  Owl.  It  is  impossible,  however,  to  accept  literally 
his  statement  that  the  Lapland  dogs  are  so  small  that  the  largest  is  only 
a  foot  in  length  and  one  hand  high  ! 

At  seven  o'clock  on  the  evening  of  the  26tli  of  May,  the  Danish 
vessel  sailed  from  Yaranger,  but  an  increasing  wind  obliged  the  voyagers 
to  anchor  oft'  Vardo,  where  the  Commis  du  Chateau  came  out  in  a  small  boat 
to  greet  them.  About  one  o'clock  in  the  morning,  just  at  sunrise,  the 
anchor  was  raised,  and  the  voyage  was  resumed,  the  course  being  north- 
north-east.  "We  had  not  sailed  thrice  twenty-four  hours,"  says 
Martiniere,  "  when  it  seemed  to  us  that  there  was  no  more  night,  as  the 
sun  was  never  lost  to  view,  being  alwaj^s  visible,  ahead,  astern,  or  abeam." 
The  mountain-tops  of  Spitzbergeu  were  sighted  on  the  last  day  of  May, 
but  a  tempestuous  north-west  wind  arising,  they  ran  before  it  in  search 
of  a  shelter.  For  three  days  they  held  this  course,  steering  their  way 
through  ice-floes,  until,  on  the  4th  of  June,  they  sighted  some  lofty 
mountain-peaks  to  the  eastward.  The  increasing  violence  of  the  north 
wind  forced  them,  however,  to  make  for  the  coast  of  Varandei,  where 
they  had  the  good  fortune  to  find  a  natural  harbour,  protected  from 
every  wind.  Our  author  speaks  of  this  district  as  "  Boranday,"  and  of 
its  natives  as  "  Borandiens,"  but  it  is  quite  clear  that  he  denotes  the 
northern  coast  of  the  province  of  Archangel,  where  our  modern  maps 
indicate  the  bay  and  island  of  Varandei.  In  this  haven,  to  their  great 
amazement  and  delight,  they  found  their  two  consorts,  from  whom  they 
had  been  parted  in  the  tempest  at  the  North  Cape.  The  reunion  was 
celebrated  with  much  manifestation  of  joy,  cannon  salutes  being  exchanged, 
and  every  flag  flying.  It  then  appeared  that  their  comrades  had  been 
driven  much  farther  to  the  east,  as  far  as  Yugor  Straits  {aiix  cdtes  de 
luhorski,  itrocha  d'une  Isle),  whence  the}'-  had  reached  their  present  shelter. 

It  was  noAv  decided  to  land  a  party  of  twenty-five  men,  including 
Martiniere,  well  armed  and  provisioned,  with  a  view  to  explore  the 
interior  and  to  trade  with  the  natives.  Soon  after  landing,  the  explorers 
came  to  a  village,  where  some  thirty  or  forty  of  the  inhabitants,  armed 
with  throwing-spears  and  bows  and  arrows,  prepared  to  give  them  a 
hostile  reception.  But  when  they  found  that  the  invaders  were  peaceful 
merchants  they  became  quite  friendly.  Their  appearance  is  thus  de- 
scribed : — ■"  On  drawing  near  to  them  I  was  astonished  to  see  that  they 
were  much  smaller  than  the  Lapps.  They  had  the  same  kind  of  eyes, 
the  whites  of  them  being  of  a  reddish-yellow  tinge.  Their  faces  were 
flat  and  broad,  with  snub  noses,  and  their  complexion  was  as  tawny  as 
possible.     Their  heads  were  big,  and  their  legs  thick.     Their  dress  con- 
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sisted  of  tight-fitting  breeches,  a  coat  reaching  to  the  knees,  stockings 
and  a  cap  of  Avhite  bear's  fur,  the  hair  outside,  and  shoes  of  bark.  The 
women  were  as  ugly  as  the  men,  and  were  similarly  dressed.  The}'  hunt 
and  fish  just  the  same  as  the  men  [a  statement  made  by  Tacitus  in  the 
first  century,  with  reference  to  the  Baltic  Fenni~\.  Their  dwellings  are 
very  low,  of  oval  shape,  and  are  built  of  and  covered  with  the  bones  of 
fishes.  Daylight  enters  only  by  the  doorwa}',  which  is  shaped  like  the 
mouth  of  an  oven." 

The  people  here  encountered  were  clearly  a  division  of  the  Samoyeds, 
and  Martiniere's  description  agrees  on  the  whole  with  the  account  of 
other  writers:  for  example,  with  that  of  Giles  Fletcher  in  1588 
(Purchas's  Fih/rims,  vol.  iii.  p.  413).  HowcA^er,  our  diarist  prefers  to 
style  those  people  the  "  Borandiens,"  restricting  the  term  "  Samoyed " 
to  their  neighbours  on  the  east  and  south-east.  He  represents  the 
Borandiens  as  living  in  a  condition  very  similar  to  the  Lapps,  and  he 
descril)es  some  of  them  as  wearing  shoes  of  fish-skin  like  those  worn  by 
the  Yaranger  people  (pages  97-98).  Their  stage  of  civilisation,  however, 
was  lower  than  that  of  the  Lapps,  as  they  appear  to  have  l)een  un- 
acquainted with  the  use  of  metals.  Thev  had  flint  knives,  "Avhich  cut 
like  a  razor,"  their  arrow-heads,  spear-heads,  and  needles  were  of  bone, 
and  instead  of  twine  or  thread  they  used  bast.  Li  short,  they  repre- 
sented what  certain  archaeologists  call  "The  Neolithic  Age." 

From  this  point  Martiniere  and  some  of  his  companions  made  a 
special  expedition  inland,  Avhich  seems  to  have  occupied  three  or  four 
weeks.  Their  objective  was  a  town  called  Papi-Xovgorod,  which  I  am 
unable  to  fix.  The  route  indicated  Avas  up  the  Petchora  RiA'er,  and  then 
up  one  of  its  tributaries,  and  finally  across  the  Ural  Mountains  (Les  Monts 
Riphies)  into  Silieria.  But  Martiniere's  geography  is  so  unceilain  that  it 
is  difficult,  if  not  impos.sible,  to  follow  him  here. 

On  the  return  of  this  party  to  the  ships,  the  expedition  sailed  on  still 
further  to  the  east  in  the  direction  of  Zemiia,  Avhich  they  reached  tAventy 
hours  later.  This  locality,  Zemiia,  furnishes  Nordenskiold  Avith  one  of 
his  most  inept  criticisms  of  Martiniere.  "  Xovaya  Zemlya  is  stated  to  be 
inhabited  by  a  peculiar  tribe,  'the  Zembliens,'"  oliserves  Nordenskiold. 
As  a  matter  of  fact,  Martiniere  makes  no  reference  at  this  place  to  NoA'a 
Zeml)la.  His  descriptions  relate  solely  to  Zeml:)la,  or  Zemiia,  otherAvise 
Zemlaya.  This  name  simply  means  "  the  land "  or  ''  the  territory." 
Until  quite  recenth'  it  denoted  the  Yalnial  Peninsula.  Prol:>ably  it  once 
included  the  Avhole  of  the  Archangel  territory.  To-day,  it  still  lingers 
on  as  the  designation  of  the  great  stretch  of  tundra  that  extends  on  either 
side  of  the  LoAver  Petchora,  Avest  and  east,  the  former  tract  being  known 
as  Little  Zemiia  and  the  latter  as  Great  Zemiia.  Martiniere's  "  Boranday  " 
or  Varandei  is  really  a  part  of  Zemiia,  although  he  chooses  to  restrict 
the  latter  term  to  a  specific  part  of  the  coast.  It  is  pretty  evident  that 
his  "  Zemiia "  Avas  not  so  far  east  as  Vaigatz  :  because  he  states  that 
after  the  ships  had  lain  at  anchor  for  fifteen  or  sixteen  days  off  the 
Zemlian  Coast,  Avhile  he  and  many  others  Avere  recoA'ering  from  an  attack 
of  scurA-y,  "  nos  Patrons  A'oyans  le  temps  beau  se  resolurent  de  leA'er 
I'anchre  pour  aller  jiim  arant  A'ers  le  Voygatt  a  la  pesche  du  Wal-Eus." 
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When  Martiniere  speaks  of  "  Zemlia,"  therefore,  he  seems  to  denote  a 
part  of  the  Zemlian  coast  nearly  south  of  Vaigatz. 

In  this  matter  of  the  walrus  hunt,  Nordenskiold  once  more  picks  up 
a  false  scent.  "De  la  Martiniere  also  got  the  head  of  a  walrus,"  he 
asserts,  "  which  had  been  harpooned  with  great  difficulty ;  the  animal 
was  drawn  as  a  fish  with  a  long  horn  projecting  from  its  head."  If 
Nordenskiold  had  read  his  author  with  ordinary  care,  he  would  have 
seen  that  the  marine  animal  in  question  Avas  a  narwhal,  otherwise  a 
licorne  de  mer  (sea-unicorn).  Martiniere's  description  of  the  narwhal 
horn  is  most  accurate  and  grajDhic  : — "La  corne  de  ce  poisson  que  nous 
primes  estoit  bien  de  dix  pieds  de  long,  fort  lourde,  tourn^e  en  lima9on, 
grosse  comme  le  bras  en  sa  racine,  vers  la  teste  allant  en  raptissant 
jusques  au  haut,  qui  faisoit  une  pointe  comme  d'une  aiguille."  The 
narwhal  horn  could  not  be  better  described,  if  we  discount  a  little 
exaggeration  in  his  "  grosse  comme  le  bras."  It  is  a  natural  spear, — and 
used  as  such  by  the  circum-Polar  races,  with  a  thong-handle  inserted  in 
the  butt.     As  Kipling  sings  : — 

"  The  People  of  the  Elder  Ice 
Beyond  the  White  Man's  ken, 
Their  spears  are  made  of  the  narwhal  horn, 
And  they  are  the  last  of  the  Men." 

That  the  Parisian  artist  Avho  illustrated  Martiniere's  book  had  a  A^ery 
A^ague  idea  of  the  appearance  of  a  narAvhal  aa'III  be  seen  from  his  picture 
here  reproduced. 

Nordenskiold  fol- 
lows his  erroneous  criti- 
cism of  Martiniere  in 
this  detail  hy  another 
equall}^  inept.  "  As  a 
specimen  of  the  birds  of 
NoA'aya  Zemlya,"  he 
says,  "  a  penguin  Avas 
draAvn  and  described." 
As  already  pointed  out, 
Martiniere  speaks  of  the 
Zemlian  coast,  and  not 
of  the  island  of  NoA^aya 
Zemlya  at  all.  As  for  the 
term  "  penguin,"  Avhich 
Nordenskiold  seems  to 
think  belongs  exclusively 
to  the  Southern  Hemi- 
sphere, it  is  an  old  name  for  the  great  auk  (A  lea  imjyennis),  although  Ave 
noAv  associate  it  only  Avith  the  true  penguins  (Spheniscida?)  of  the  south. ^ 
For   example,   a  Avriter  of  the  eighteenth   century   (CartAvright,    1792) 

1  A  very  amusing  discussion  of  the  question  as  to  whether  the  French  word  "  piugouin  " 
can  or  cannot  be  applied  to  the  auks  will  be  found  in  the  preface  to  Anatole  France's 
satirical  romance,  L'lle  des  Pingouins.  M.  France's  "piugouius,"  which  lived  in  the 
Arctic,  are  certainly  auks. — Ed.  S.O.M. 
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describes  having  seen  an  Eskimo  in  his  kayak  chasing  a  "penguin  "in 
the  sea  near  Togo  Island,  Newfoundland,  in  1771  ;  and  there  can  be  no 
doubt  that  this  is  the  great  auk,  of  whose  skin,  according  to  Pennant, 
the  Eskimos  of  Southern  Labrador  and  Xewfoundland  made  garments. 
Martiniere's  own  description  of  those  "  penguins "  of  Arctic  Europe  is 
familiar  reading  to  any  modern  Antarctic  A'oyager.  He  relates  how  he 
and  his  companions  knocked  the  birds  over  with  their  sticks,  because 
they  were  scarcely  able  to  fly ;  and  he  adds,  that  when  preparing  them 
for  food,  "  we  were  obliged  to  flay  them,  their  skin  being  so  hard  that 
the  feathers  could  only  be  plucked  out  with  great  difficulty  :  the  flesh  is 
very  good,  tasting  like  Avild  duck,  and  ^ery  fat."  Xorden.skiold  apologises 
to  his  readers  for  introducing  these  references  to  Arctic  "  penguins  "  and 
to  narwhal  horns:  "I  refer  to  these  absurdities,"  he  explains,  "because 
the  account  of  Martiniere's  voyage  exerted  no  little  influence  on  the  older 
Avritings  relating  to  the  Ai^ctic  Eegions."  He  had  not  realised  that  the 
absurdities  consisted  in  his  own  erroneous  intei'pretation  of  the  text. 

It  is  impossible,  however,  to  say  anything  in  defence  of  the  "  fearful 
wildfowl '"  which  does  duty  for  a  penguin  in  Martinieres  pages,  but  I 
reproduce  the  iigure  here  for  the  amusement  of  the  reader. 

The  vessels  now  re- 
turned to  a  part  of  the 
coast  where,  as  the  narra- 
tive had  duly  chronicled, 
some  of  the  natives  had 
been  seen  engaged  in 
worshipping  the  sun, — a 
rite  practised  by  the 
Samoyeds  and  other 
Ai'ctic  races.  Bearing  in 
mind  their  king's  instruc- 
tions to  bring  Imck  some 
of  the  natives,  if  possible, 
the  Danes  here  launched 
four  boats  for  the  pur- 
pose of  exploration,  and 
with  some  hope  of  again 
encountering  the  natives. 
"We  had  not  long  quitted 
our  ships,"  says  Martin- 
iere,  "  when  we  saw  a 
natiA'e  in  his  canoe,  about  half  a  league  from  land.  As  soon  as  he 
saw  us  coming  towards  him,  he  rowed  with  such  force  that  it  was 
impossible  for  us  to  get  near  him.  And,  on  reaching  the  shore,  he,  with 
great  swiftness  and  dexterity,  lifted  his  canoe  upon  one  shoulder,  and 
holding  his  bow  and  his  spear  in  the  other  hand  (his  quiver  being  on  his 
back),  he  sped  away." 

In  trying  to  represent  this  scene,  the  artist  has  once  more  proved 
himself  unworthy  of  his  subject.  He  has  not  even  attended  to  the 
authors  statement  that  the  fugitive  carried  his  boAV  and  his  spear  in  one 


Fig. 


-The   Great  Auk  ;  as  imagined  by  a  Parisian 
artist  in  1671. 
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Fig.  3. — A  fugitive  Zemlian,  with  Lis  caiiot;. 


hand,  and  that  his  quiver  was  on  his  back.  And  he  has  portrayed  two 
small  paddles,  impossible  to  be  used  by  one  paddler,  instead  of  the  long 
double-bladed  paddle  hy  which  the  canoe  must  have  been  propelled.  As 
for  the  canoe  itself,  it  is  manifestly  incorrect. 

This  incident  is 
of  great  interest.  It 
tallies  with  the  account 
of  the  natives  of  that 
coast  giA'en  almost  a 
hundred  years  earlier 
by  the  English  naviga- 
tor Burrough,  from 
personal  observation. 
"Their  boates,"  he 
says,  "are  made  of 
deers  skins,  and  when 
they  come  on  shoare 
they  carry  their  boates 
with  them  upon  theii 
backs."  ^  From  the 
united  accounts  o 
Burrough  and  Martin- 
iere,  and  from  further 
evidence   supplied  by 

the  latter,  it  becomes  quite  clear  that  these  skin  canoes  of  the  Zemlians  or 
Samoyeds  were  exactly  the  same  as  the  long,  slim,  swift  "  kayaks  "  which 
are  still  in  use  along  the  coast  of  North-Eastern  Siberia  and  all  round 
the  shores  of  Arctic  America.  Xo  other  skin  canoe,  which  could  he  used 
with  safety  a  mile  and  a  half  from  land,  could  be  propelled  more  swiftly 
than  a  well-manned  rowing-boat  by  a  single  paddlei-.  That  the  canoe 
referred  to  by  Martiniere  was  a  one-man  kayak  is  evident  from  his 
further  remarks.  He  tells  us  that  after  th^  fugitive  Zemlian  had 
succeeded  in  making  his  escape,  the  four  Danish  l)oats,  on  their  way 
back  to  the  ships,  encountered  another  native  canoe  in  the  open  sea. 
By  skilful  man(euvring,  the  Danes  managed  to  capture  this  canoe,  with 
its  occupants ;  for  there  were  two,  a  man  and  a  woman.  He  describes 
their  tiny  craft  in  terms  which  leave  no  doubt  as  to  its  real  nature. 
"The  canoe  was  made  in  the  style  of  a  gondola  (fait  en  gondoUe),  being 
fifteen  or  sixteen  feet  long  by  two  and  a  half  feet  broad,  A-ery  cleverly 
constructed  of  fish  ribs  (baleen  or  whalebone,  presumably)  covered  with 
fish  skins  (probably  sealskin)  stitched  together,  thus  making  the  canoe  a 
purse,  as  it  were,  from  one  end  to  the  other.  AVithin  it  the  two  were 
enclosed  up  to  the  waist  in  such  a  manner  that  not  a  single  drop  of 
water  could  get  into  their  little  vessel,  so  that  they  were  enabled  to 
expose  themselves  to  every  tempest  without  any  danger."  Every  one 
who  knows  the  appearance  of  the  North  American  and  East  Siberian 
skin  canoe  will  at  once  understand  this  description. 


1  Hakluyt,  first  edition,  p.  .318. 
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The  occupants  of  this  canoe  are  thus  descril)ed  by  our  author : 
"  Their  clothes  were  all  of  seal-skin,  with  the  hair  outside,  their  coats 
being  made  of  two  skins  sewn  together,  the  tails  hanging  down  in  front 
and  behind  to  the  thighs,  and  with  narrow  breeches.  The  man  was 
about  fifty,  and  had  a  chestnut-coloured  l^eard.  The  woman  seemed  to 
be  thirty.  Her  hair  hung  in  two  plaits  down  her  shoulders,  her  chin 
and  forehead  were  tattooed  with  l)lue  lines,  and  her  nose  and  ears  were 
pierced  and  ornamented  with  blue  stones.  All  their  stitching  was  done 
with  ligatures  of  fish-skin,  and  their  needles,  the  points  of  their  darts  and 
arrows,  as  well  as  their  other  instruments,  were  of  fish-bone."  These 
sealskin  coats  were  necessary,  to  throw  off  the  spray  when  the  kayakkers 
were  at  sea.  But  two  other  natives,  captured  on  shore  a  few  days  later, 
wore  penguin-skin  coats,  like  some  of  the  Greenland  and  Labrador 
Eskimos,  and  like  the  Samoyeds  encountered  by  the  English  traveller 
Gourdon  in  1611. 

The  accounts  of  Burrough  and  Martiniere  are  of  great  value  as 
showing  that  the  skin  kayak  was  in  use  in  Arctic  Europe  in  the  sixteenth 
and  seventeenth  centuries.  Martiniere's  description  of  what  may  be 
called  the  "  tandem  "  kayak — that  is,  a  kayak  with  two  manholes — is 
especially  noteworth3^  80  far  as  I  am  aware,  kayaks  of  this  description 
have  only  been  reported  by  other  Avriters  as  used  along  the  Arctic  coasts 
of  North-Eastern  Siberia  and  Xorth-AVestern  America.  Altogether,  the 
picture  given  of  the  seventeenth-century  inhabitants  of  the  "  Zemlian  " 
coast,  suggests  a  type  more  closely  in  aflinitv  with  Alaskan  Eskimos  than 
are  existing  Samoj^eds. 

In  the  end  of  August  the  expedition  quitted  Zemlia,  and,  driven  by 
the  wind  in  a  north-westei'ly  direction,  arrived  off"  the  coast  of  Spitzljergen. 
Martiniere  calls  it  "  Greenland,"  but  his  Arctic  geography  is  very  con- 
fused, and  moreoA^er  the  Greenland  coast  could  not  possibly  have  been 
attained  in  the  time  indicated.  Here  the}'  found  a  number  of  French 
and  Dutch  whaling-ships,  and  our  author  refers  to  their  method  of 
rendering  the  oil,  and  to  their  temporary'  habitations  on  the  beach.  At 
this  date  Spitzbergen  was  the  headquarters  of  Arctic  Avhaling ;  and,  con- 
sequently, these  descriptions  in  the  narrative  are  quite  in  agi'eement  with 
known  facts. 

The  same  thing  cannot  be  said,  however,  with  regard  to  Martiniere's 
next  statement ;  and  here  Nordenskiold  might  have  found  better  cause 
for  scepticism  than  in  his  crude  observations  on  nai'whals  and  penguins. 
For  Martiniere  states  that,  after  two  days  at  Spitzbergen  ("  Greenland  "), 
the  expedition  once  more  set  sail,  and  two  or  three  days  later  sighted 
the  volcano  of  Hecla,  then  in  eruption.  As  the  ships  were  driven  before 
a  violent  tempest,  the  time  allowed  for  sighting  the  flames  of  Hecla  may 
be  sufficient.  But  a  question  of  much  more  importance  is  this — Was 
Hecla  active  in  1653?  According  to  Arngrim  Jonas  it  Avas  quiescent 
between  1636  and  1693.  That  writer's  record  of  the  eruptions  difters, 
however,  from  Von  Troll's  chronicle ;  and  there  seems  to  be  room  here 
for  a  very  close  examination  of  the  facts.  Undoubtedly,  the  authenticity 
of  Martiniere's  account  depends  much  upon  this  detail.  If  a  positive 
statement  such  as  this  regarding  Hecla  can  be  proved  to  be  false,  then 


AN  ARCTIC  VOYAGER  OF  1653. 


403 


his  Avhole  narrative  must  l)e  placed  in  the  same  category  as  the  voyage  of 
Eobinson  Crusoe ;  and  all  Martiniere's  descriptions  sink  into  a  clever,  an 
extremely  clever,  dove-tailing  of  bits  of  information  obtained  from  others, 
— although  we  should  still  have  to  ascertain  the  source  of  his  accurate 
description  of  a  two-holed  kayak.  Any  minor  inaccuracies  in  the  book 
could  be  explained  as  due  to  the  lapse  of  time  between  1653  and  1671, 
the  date  when  the  narrative  was  published.  But  the  validity  of  the 
whole  is  vitally  afleeted  if  Hecla  was  not  in  eruption  in  1653.  This, 
however,  remains  to  be  proved. 

In    the    last    chapter  of  his  book,  Martini^re  protests  against  the 
erroneous   Arctic    cartography   of    ^'arious    celebrated    authors,   and    he 

maintains  that  one  could      , 

travel  by  land  from  ^^^f^^^^-^^^^^^^rti^^ 
Russia  to  Greenland, 
through  Zemlia.  The 
map  intended  to  eluci- 
date his  statements, 
which  is  here  reproduced, 
is  a  l)ewildering  study. 
It  is  impossible  to  re- 
concile several  of  the 
passages  in  the  narrative 
with  the  situation  of 
Zemlia  as  defined  in  this 
map,  and  with  the 
author's  explanations  at 
this  point.  In  the  fore- 
going synopsis  of  the 
voyage,  I  have  endea- 
voured to  interpret  the 
wi'itten  account  so  as 
to  bring  it  into  agree- 
ment with  geographical 
facts. 

The  narrative  con- 
cludes with  the  return  of  the  expedition  to  Copenhagen,  where  the 
captive  Zemlians  and  two  narwhal  horns  were  presented  to  the  King,  who 
commanded  the  latter  to  be  placed  in  his  treasure-chamber.  Possibly 
they  form  part  of  the  throne  of  narwhal  ivory  which  stands  to-day  in  the 
castle  of  Rosenborg. 


'^^^J' filths  TurtatteS 


Fig.  4. — Martinii'/re's  conceptiou  of  the  Arctic  Regions. 


VALLEY  TRACKS  AND  VEGETATION. 

By  G.  F.  Scott  Elliot,  M.A.,  B.Sc,  F.R.G.S. 

Those  alluvial  lands  which  are  probalily  the  richest  and  most  abundantly 
yielding   of   all    soils  in  the  Avorlcl    are    produced  l>y  an  interesting  if 
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intricate  series   of  physical  and   vegetable  agencies   which    are    as    yet 
imperfectly  understood. 

No  apology  is  necessary  for  directing  the  attention  both  of 
geographers  and  botanists  to  the  many  problems  involved  in  the  forma- 
tion of  such  alluvials. 

The  general  circulation  of  humidity  in  the  atmosphere  involves  a 
copious  rainfall  on  the  flanks  of  any  mountain-ranges  which  are  en 
countered  by  the  prevalent  winds.  So,  such  hillsides  are  naturally 
covered  either  by  dense  forest  or  by  a  sponge-like  capping  of  peat. 

The  rivulets  and  burns  cut  their  "  torrential  tracks  "  through  this 
woodland  or  peat-moss  or  moorland  region.  The  amount  of  material 
carried  down  by  them  is  very  great  and  out  of  all  proportion  to  their 
A'olume.  A  striking  instance  is  given  by  Penck,  who  mentions  that  a 
waterspout  estimated  to  consist  of  only  97,920  cubic  metres  of  water 
brought  down  into  the  Sanieres  no  less  than  30,000  cubic  metres  of 
material. 

So  that  in  this  part  of  a  river's  course  vegetation  is  important  for 
two  different  reasons.  First,  because  the  forest  or  peat-moss  forms  a  sort 
of  sponge-like  mass  absorbing  the  I'ainfall  and  only  allowing  it  to  escape 
by  slow  degrees  ;  and  secondly,  because  the  quality  of  the  silt  as  a  fertiliser 
is  enormously  improved,  for  much  rich  humus,  particles  of  peat,  dead 
leaves,  etc.,  are  brought  down  to  the  alluvial  holms  or  even  to  the 
estuarine  fiats  at  the  river's  mouth. 

Another  point  which  aflfects  the  \-al\ie  of  river-silt  is  the  fact  that  it  is 
a  complex  mixture  formed  by  the  wearing  down  of  almost  every  rock  in 
its  valley,  and  CA^en  of  material  brought  from  other  drainage  areas. 

This  is  a  very  marked  feature  of  the  Solway  rivers,  for  most  of 
them  have,  in  recent  times,  cut  their  way  through  huge  "  terraces  "  of 
stones,  gravel,  and  sand  which  were  formed  by  the  gigantic  floods 
produced  b}^  the  melting  snows  of  many  Ages  of  Ice,  and  through 
boulder-clay  left  by  Ice-sheets. 

So  it  follows  that  river-silt  and  sand  is  of  a  very  mixed  character 
physically,  and  is  in  many  rivers  of  great  fertilising  value.  This  has 
been  appreciated  in  Italy,  where  care  is  taken  to  deposit  the  silt  of 
mountain  streams  on  prepared  terraces  so  as  greatly  to  improve  the 
character  of  the  soil. 

If  one  selects  any  river  and  follows  it  downstream,  one  finds  the 
width  of  the  valle}^  fiats  gradually  increasing,  and  also  that  the  height  of 
its  banks  gradually  increases. 

The  first  stage  in  the  formation  of  such  a  river  flat  is  very  difficult 
to  trace.  It  seems  in  all  cases  to  be  due  to  some  rock-barrier  downstream 
which  dams  up  the  river  when  in  flood,  or  at  any  rate  interferes  with  the 
free  passage  of  the  flood  water. 

In  consequence  eddies  and  minor  currents  are  set  up.  The  main 
current  will  probaldy  not  only  keep  its  bed  clear  and  carry  down  every- 
thing which  is  in  motion,  such  as  stones,  gravel,  sand  and  mud,  but 
I  suspect  cuts  it  to  a  deeper  level ;  but,  in  the  flooded  parts  beside  it, 
the  water  is  brought  to  rest,  and  in  consequence  its  floating  material  is 
deposited.     During  the  next  summer  there  is  a  rich  growth  of  vegeta- 
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tion,  which  in  the  following  winter  is  again  covei^ed  with  fine  mud  and 
sand. 

One  of  the  youngest  holms  may  be  covered  by  nothing  l^ut  an 
ordinary  marsh  and  rush  association  which  will  gradually  develop  into 
a  "  hay  meadow."  The  Saxon  settlers  in  Britain  apparently  realised  the 
value  of  such  marshy  grass,  sedge,  and  rush  flats  which  were  regularly 
mowed  for  hay.  But  in  spite  of  this  treatment,  which  hinders  the 
proper  development  of  an  alluvial  holm,  the  deposit  of  silt  every  winter 
slowly  raises  the  soil  and  favours  first  grass  and  rush  and  then  grasses 
only.  The  eft'ect  of  grazing  animals  is  important  also  :  they,  like  the 
Saxons,  appreciate  the  i-ich  growth  of  the  holm-lands,  and  as  soon  as  the 
ground  is  firm  enough  to  carry  them,  resort  frequently  to  such  places. 
Their  manure  is  of  great  advantage  to  the  grasses,  and  they  also  prevent 
the  growth  of  the  seedlings  of  willows,  alder,  birch,  and  other  trees, 
which  are  soon  confined  to  steep  river-banks,  or  to  the  borders  of  back- 
water pools. 

There  are,  however,  many  difficulties  about  the  very  first  stages 
in  the  formation  of  a  holm. 

At  difterent  periods  in  its  history,  the  river-bed  has  shifted  right 
across  the  width  of  the  valley  and  back  again  to  the  opposite  side. 
This  transverse  or  meandering  tendency  seems  to  depend  partly  on  the 
deposit  of  silt  and  partly  on  the  complex  mathematics  of  Avater  in  motion. 

The  influence  of  the  vegetation  covering  is  very  important.  The 
vertical  pressure  of  eight  or  ten  feet  of  water  and  the  tearing  and 
corroding  action  of  a  great  flood  upon  its  banks  must  be  very  great. 
Against  these  forces  there  are  only  the  supple,  tough,  and  tenacious 
network  formed  by  the  grass  roots  of  the  level  turf  and  the  tree  roots, 
willow  shrubs,  or  reeds  and  grass  along  the  banks. 

"When  a  farmer  has  cut  a  sloping  pathway  to  allow  his  cattle  to 
reach  the  water,  the  flood  water  may  get  into  the  clay  l:)ehind  the  root 
network  and  huge  segments  of  the  bank  may  be  torn  out.  Eiverside 
trees  may  be  sometimes  dangerous,  but  their  eftect  upon  the  banks  is 
difficult  to  explain  satisfactorily. 

The  shade  of  such  well-grown  trees  prevents  the  growth  of  reeds, 
grasses,  and  waterside  or  bank  plants.  So  long  as  the  tree  is  vigorous, 
this  does  not  matter,  for  its  own  roots  are  extremely  efficient  and  bind 
the  bank  together  so  firmly  that  floods  have  but  little  eftect ;  but  if  such 
a  tree  is  cut  down,  the  roots  die  off,  and  before  the  grasses  and  herbs 
develop  a  proper  network,  the  flood  may  come  in  and  cut  a  great 
semicircular  gash  right  out  of  the  bank. 

Yet  trees  seem  to  preserve  the  bank,  at  least  in  some  places  :  thus, 
on  the  Nith,  near  Lincluden,  one  can  find,  for  instance,  three  or  four 
well-grown  oak-trees  which  are  themselves  about  120  years  old  and 
which  seem  to  have  sprung  from  the  stump  of  some  long  since  decayed 
parent  trunk. 

From  the  growth  of  these  trees  and  their  position,  it  seems  likely 
that  the  bank  at  this  spot  cannot  have  much  altered  during  the  three  or 
four  hundred  years  which  represent  the  joint  lives  of  these  trees  and 
their  parent. 
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In  other  places  one  may  find  a  border  of  shrubby  willows  growing 
at  the  foot  of  the  bank,  and  which  are  thoroughly  efficient  in  protecting 
it  against  the  scour  of  the  flood. 

But  these  river-banks  are  full  of  curious  and  interesting  proljlems.  It  is 
very  usual  to  find  at  any  pronounced  curve  a  raw-cut  vertical  cliff  on  the 
concave  side  overhanging  deep  water.  Opposite  on  the  convex  side  the 
water  is  shallow,  and  the  slope  of  the  grassy  bank  is  gentle  and  ends  in 
a  bed  of  shingle  which  is  exposed,  except  in  floods.  At  such  places  the 
bank  is  being  eaten  away  on  the  concave  side  and  is  gi^adually  increasing 
on  the  shingle  side.  This  shingle  is  continually  being  colonised  near  the 
bank  by  a  wide  variety  of  weeds  Avhose  seeds  are  brought  down  by  the 
water.^  During  the  summer  growth  is  vigorous  and  active,  for  plants 
find  themselves  in  a  sheltered  and  very  favourable  position.  80  in  the 
winter,  the  next  flood  lays  down  a  new  deposit  on  the  gentle  slope  of 
grass  and  other  herbage  which  has  probably  annexed  a  few  inches  of 
shingle  and  gravel.  We  are  taught  that  such  shingle  l:)eds  invariably 
travel  downstream,  but  on  this  point  I  am  not  convinced. 

It  is,  however,  on  the  concave  and  straighter  parts  of  the  river  that 
the  most  difficult  questions  arise.  One  would  think,  sometimes,  that  the 
bank  is  forming  a  slope  of  grass  entirely  by  itself.  At  the  foot  of  the 
bank,  I'halaris  armuJinacca  settles  itself  in  shallow  water  over  shingles 
and  forms  a  sort  of  reed  thicket.  Once  this  grass  is  well  established,  it 
seems  able  to  hold  its  own.  Even  if  the  bank  above  it  is  attacked  by 
the  flood,  it  often  happens  that  detached  pieces  of  sod  are  not  carried 
away,  but  rest  half-way  down  the  bank,  and  a  continuous  slope  of  grass 
turf  may  be  formed. 

When  a  river  leaves  its  former  bed  for  a  new  course,  the  process  of 
filling  up  the  abandoned  channel  is  easily  followed.  It  is  generally 
carried  out  by  the  well-known  water  and  reed  associations.  First  the 
Water  Crowsfoot  and  Potamogetons,  then  Phragmites  or  Sciijnis  lacustris 
begin  to  occupy  the  water  with  their  long  rhizomes.  Their  thickets  are 
soon  colonised  by  marsh  plants  which  are  followed  by  Aira  caesjntosa, 
Rushes  and  Grass. 

The  process  is  quite  similar  to  that  often  descriljed  in  the  filling  up  of 
lakes  and  marshes.^ 

One  little  point  might  perhaps  be  mentioned,  for  it  has  not,  to  my 
knowledge,  been  noticed  anywhere  else. 

In  some  waterside  holms  along  the  Cluden  the  ground  has  a  lumpy 
appearance  ;  one  finds  a  multitude  of  little  hummocks  generally  under  a 
foot  in  height,  but  distinctly  above  the  general  surface  of  the  flat  holm. 
These  may  be  the  result  of  imperfect  grazing,  for  Avhere  a  patch  of 
manure  has  been  deposited,  the  grass  is  especially  strong  and  coarse. 
During  the  Avinter  such  coarse  grass  is  generally  eaten  up  by  animals, 
but  on  these  waterside  holms  it  may  escape,  and  will  probably 
accumulate  during  floods  a  larger  proportion  of  silt  and  floating  material 

'  I  have  made  lists  of  these  weeds,  but  I  doubt  if  any  can  be  considered  specially 
characteristic. 

2  lu  Scotland,  France,  Switzerland,  Scandinavia,  and  even  the  United  States,  the 
sequence  of  associations  seems  to  be  much  the  same. 
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than  the  more  closely  cropped  herbage  between  them.  Next  season 
the  grass  will  grow  still  more  vigorously  upon  them. 

The  outline  of  these  little  hummocks  is  often  more  or  less  pear- 
shaped  or  lanceolate,  with  the  narrow  end  pointing  downstream. 

These  are  but  a  very  few  of  the  many  interesting  problems  Mdiich 
present  themselves  in  the  ordinary  valley  track  of  a  river. 

But  it  is  towards  the  river-mouth  that  the  most  important  processes  of 
land  formation  are  being  actively  carried  on. 

In  any  Hood  or  freshet,  the  silt-laden  chocolate  or  coftee-coloured 
water  passes  straight  down  into  the  estuary,  but  so  soon  as  it  meets 
the  constantly  changing  currents  of  the  sea-water  its  flow  is  checked. 
Sand,  and  then  mud,  sinks  and  accumulates  in  an  intricate  series  of  sub- 
merged banks.  In  the  estuary  of  the  Solway  matters  are  particularly 
complicated,  for  there  are  many  rivers  and  streams,  the  currents  are 
strong  and  irregular,  and  the  well-known  "bore,"  or  tidal  wave,  must 
make  colonisation  l>y  plants  particularly  difficult. 

A  certain  amount  of  fixation  may  be  produced  by  the  Zostera  banks 
at  considerable  depths  below  high-water  mark,  but  from  the  shore  the 
first  visible  sign  of  colonisation  l)y  plants  is  a  faint  greenish  tinge  which 
can  be  easily  perceived  on  those  smooth,  shining,  and  gently  undulating 
mud-banks  which  are  exposed  at  low  tide. 

One  finds  that  these  banks  are  occupied  by  scattered  plants  of 
Salicornia  herhacea,  and  a  few  Enteromorphas  and  other  gi-een  algae. 
Professor  Warming  made  the  interesting  discovery  that  blue-green  algae 
(Cyanophyceae)  are  the  first  to  occupy  similar  mucl  and  sand  banks,  but 
I  have  not  yet  had  an  opportunity  of  searching  for  them  in  the 
Solway. 

But  at  an}^  ordinary  meeting-place  of  tidal  and  river  currents,  the 
drift  is  sure  to  contain  the  small  oval  or  rather  torpedo-shaped  joints  of 
Salicornia,  on  which,  in  the  proper  season,  there  are  seeds  capable  of 
germination.  Dr.  Guppy's  observations  make  it  probable  that  the  seed- 
lings can  remain  alive  for  a  considerable  time,  and  they  can  only  germin- 
ate in  the  brackish  water  to  which  they  are  accustomed.  So  the  top  of 
these  mud-banks  may  be  readily  colonised  by  Salicornia,  which  forms  in 
time  a  fairly  dense  population.  It  will  certainly  assist  in  straining  out 
any  silt  and  floating  rubbish  from  the  water,  and  may,  especially  if  it  is 
assisted  by  a  layer  of  gelatinous  and  coherent  blue-green  algae,  finally 
and  definitely  fix  the  bank.  But  it  can  hardly  be  expected  to  be  as 
efficient  as  its  allies  in  La  Camargue.^ 

If  this  Salicornia  settlement  is  in  connection  with  the  shore,  it  will 
be  invaded  by  the  trailing  runners  of  the  grass  GJyceria  maritima  which 
grow  horizontally  and  are  prostrate  on  the  sand.  One  finds  a  sort  of 
fringe  or  border  country  where  the  Salicornias  still  grow  plentifully 
within  a  network  of  the  grass  rhizomes. 

Such  a  combination  forms  an  efficient  sieve  to  retain  all  flotsam  and 
silt,  and  viry  soon  the  characteristic  plants  of  the  Armeria  flat  begin  to 

1  See  Scliimper,  Plant  Geography  ;  Guppy,  Observations  of  a  Naturalist  in  the  Pacific  ; 
and  Warming,  Oecology  of  Plants. 


408  SCOTTISH    GEOGRAPHICAL   MAGAZINE. 

develop.     These  are  especially  Armeria,  Triglochin,  Flantogo  maritima, 
and  Aster  Trijiolium. 

There  must  be  many  hundred  acres  in  the  Solway  occupied  Ly  this 
association,  which,  indeed,  is  one  of  the  most  beautiful  in  the  Scottish 
flora,  as  any  one  will  admit  who  has  seen  the  silvery  pink  sheets  of 
Armeria  near  the  Cree. 

tSuch  Armeria  flats  are  valualile  pasture,  and  much  appreciated  by 
cattle  and  sheep,  whose  manure  greatly  im2)roves  the  soil.  By  the  time 
that  the}'^  are  well  consolidated  and  aliove  ordinary  high  tides.  Rushes, 
Sedges,  and  Grasses  begin  to  suppress  the  Armeria. 

Indeed,  in  a  short  time,  Couchgrass,  Yorkshire  Fog,  Cocksfoot, 
Birdsfoot  Trefoil,  Dutch  Clover,  Silver  AVeed,  and  Crepis  rirens  begin  to 
encroach  upon  the  Armeria  flats.  Unfortunately,  the  later  stages  are 
almost  impossiltle  to  follow,  for  by  this  time  the  land  has  probably  been 
emlianked  and  enclosed,  or  is  so  much  altered  by  the  grazing  of  cattle 
that  it  is  no  longer  a  true  wild  association. 

There  are,  however,  many  interruptions  to  the  normal  formation  of 
good  land  near  river-mouths.  Sometimes  a  change  of  the  river  course, 
or  a  new  direction  of  the  tidal  flow,  cuts  away  part  of  the  acquired  land 
and  forms  bays  or  inlets  of  varying  depths.  There  are  appropriate 
plants  to  deal  with  such  emergencies.  The  reed-beds  of  Sriijnis  Tabernae- 
iiwniani  and  of  ;S'.  iiiaritimus  are  particularly  efficient  land-formers.  In  a 
thicket  of  the  former  there  may  be  some  forty  to  fifty  vertical  stems  in  a 
square  foot  of  area,  so  that  its  usefulness  is  obvious.  Even  Bh/smvs  nqms 
may  assist  in  a  humble  way  in  the  acquisition  of  new  land. 

In  Southampton  Water,  Spartina  associations  are  said  to  have  occu- 
pied thousands  of  acres,  but  some  small  attempts  made  by  the  author 
to  induce  experiments  with  this  plant  in  the  Solway  have  led  to  no 
result. 

The  chief  amongst  the  many  hindrances  to  the  acquisition  of  new 
land  by  the  Solway  plants  seems  to  be  the  many  irregular  rivulets  of 
fresh  water  which  seriously  interfere  with  the  growth  of  the  Armeria 
flats.  No  attempt  ever  seems  to  be  made  by  man  to  assist  these  fresh- 
water streams  in  reaching  the  sea.  But  perhaps  the  most  curious  point 
in  the  whole  question  is  the  fact  that,  not  only  does  no  one  help  the 
plants,  but  that  even  those  who  are  most  directly  concerned  take  no 
interest  whatever  in  the  matter. 


METEOROLOGY  AT  THE  SOUTH  ORKNEYS  AND  SOUTH 
GEORGIA  IN  1908. 

By  R.  C.  MossMAN,  F.R.S.E. 

The  corvette  Urvgiiaij  of  the  Argentine  Navy,  which  left  Bi^enos  Ayres 
on  14th  January  to  relieve  the  staff'  at  the  South  Orknej'-s,  arrived  there 
on  7th  February  after  a  good  passage.  A  sta}^  of  four  days  was  made  at 
Laurie  Island  to  land  stores  and  coal,  and  on  the  way  up  to  Buenos  Ayres 
(which  was  reached  on  March  11th)  the  f/Vw^'Mfl?/ remained  ten  days  at 
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Moltke  Haven  in  South  Georgia,  where  several  sets  of  magnetic  observa- 
tions were  made  on  the  site  originally  occupied  by  the  German  Expedi- 
tion of  1882-83.  During  the  whole  voyage  no  pack  ice  was  seen,  but  a 
few  large  bergs  were  observed  between  the  South  Orkneys  and  South 
Georgia.  During  the  past  year  the  routine  hourly  meteorological  obser- 
vations have  been  carried  on  at  the  South  Orkney  station  in  the  same 
complete  form  as  in  time  past,  under  the  immediate  direction  of  Mr. 
W.  R.  Bruce,  F.R.A.S.,  the  chief  of  the  party. 

I  am  again  indebted  to  Mr.  Walter  G.  Davis,  Director  of  the  Meteoro- 
logical Service  of  the  Argentine  Republic,  for  permission  to  prepare  the 
following  condensed  abstract  dealing  with  the  salient  features  of  the 
meteorology  of  the  South  Orkneys  and  of  South  Georgia  during  the  past 
year. 

Since  the  initiation  of  the  South  Orkney  observations  in  1903  by 
the  Scottish  National  Antarctic  Expedition,  it  has  been  established  that, 
owing  to  the  freezing  up  of  the  ocean  to  the  south,  these  islands  are 
subject  for  eight  months  of  the  year  to  continental  conditions,  and  that 
an  oceanic  climate,  such  as  was  to  be  expected  from  the  position  of  the 
group,  only  obtains  during  the  late  summer  and  early  autumn  months. 
In  1908,  however,  except  for  a  few  weeks  in  July  and  August,  the  South  . 
Orkneys  were  surrounded  by  sea,  no  pack  ice  was  seen,  and  when  in  July 
the  temperature  fell,  a  level  plain  of  young  ice  was  formed  as  the  sea 
froze.  Owing  to  the  open  season  the  penguins  did  not  migrate,  these  birds 
being  seen  practically  all  the  year  round  except  in  the  month  of  July. 
Sea  elephants  were  obsei'vecl  in  Mai'ch,  October,  and  November,  for  the 
second  year  in  the  history  of  the  station,  while  sea  leopards,  whose 
habitat  is  the  pack,  and  which  are  usually  present  in  considerable  numbers, 
were  not  seen  except  in  the  month  of  December.  The  eftect  of  this 
abnormal  state  of  matters  is  clearly  reflected  in  the  meteorological  records 
(see  Tal)le  I.),  but  nothing  one  can  bring  forward  bearing  on  this  point 
indicates  the  openness  of  the  season  so  forcibly  as  the  following  statement 
showing  the  time  Scotia  Bay  remained  frozen. 


Scotia  Bay,  South  Orkneys. 


Year. 

Bay  froze. 

Bay  opened.            ^     ^^^^^ 

1903 
1904 
1905 
1906 
1907 
1908 

March  30 
May        8 
May      17 
May      25 
June       6 
July        7 

November  23          '          238          i 
January  2,  1905               240 
September  21                   128 
December  31                     221 
January  18,  1908              226 
August  27                           52 

A  closer  season  than  any  quoted  above  was  that  of  1902-1903,  as  the 
Scottish  Expedition  found  Scotia  Bay  still  frozen  at  the  beginning  of 
February  1903,  and  when  winter  quarters  were  found  there  on  March 
25,  the  general  appearance  of  the  ice-foot,  and  other  associated  factors, 
indicated  that  the  bay  had  but  recently  broken  up.  This,  it  will  be 
remembered,  was  the  year  in  which  the  Nordenskjold  relief  expedition 
failed  to  reach  Snow  Hill  owing  to  the  very  unfavourable  ice  conditions 

VOL.  XXV.  2  G 


410  SCOTTISH    GEOGRAPHICAL    MAGAZINE. 

in  Erebus  and  Terror  Gulf,  where  the  Anfarrlir  was  nipped  in  the  ice 
and  foundered  about  the  middle  of  February. 

Last  year,  as  will  be  seen  from  the  above  table,  it  was  not  until  July 
7th — nearly  three  weeks  after  the  winter  solstice — that  Scotia  Bay  froze, 
remaining  in  this  condition  for  the  brief  period  of  seven  and  a  half  weeks. 

Whatever  the  conditions  may  have  l)een  that  led  to  1908  being  such 
a  remarkably  open  year  in  the  AA'eddell  Sea  area,  there  can  be  little  doubt 
that  the  absence  of  the  pack  and  the  high  temperatures  were  in  some 
way  associated  Avith  the  extraordinary  accession  of  icebergs  reported  last 
Avinter  in  the  region  of  Cape  Horn  and  in  the  South  Atlantic  as  far  north 
as  the  40th  degree  of  South  latitude.  At  the  end  of  July  great  chains 
of  bergs,  of  which  sei'eral  hundred  could  be  seen  at  one  time,  Avere  re- 
ported by  Captain  Larsen  of  the  ss.  C'achalotte  to  the  north  of  South 
Georgia,  Avhile  all  Avinter  masters  of  sailing  vessels  in  the  South  Atlantic 
ocean  route  round  Cape  Horn  encountered  Ijergs  in  large  numbers,  several 
ships  being  seriously  damaged  by  colliding  Avith  the  bergs,  some  of  Avhich 
assumed  the  dimensions  of  A^eritable  ice-islands.  Reference  to  a\'ailable 
records  ^  Avould  indicate  that  this  recent  outburst  of  ice  from  the  Antarctic 
is  the  greatest  since  the  year  1892. 

From  the  data  given  in  Table  I.,  it  Avill  be  seen  that  at  the  South 
Orkneys  January  Avas  the  only  month  of  1908  Avith  a  mean  temperature 
below  the  aA^erage,  the  relative  mildness  of  May,  June,  August  and 
September  being  specially  noteAvorthy. 

The  most  outstanding  feature  of  the  meteorology  of  the  year  AA'as  the 
high  barometric  pressure  and  temperature  of  the  month  of  June.  Unlike 
every  other  month  yet  recorded  Avith  a  high  mean  pressure,  this  pressure 
AA'as  associated  Avith  temperatures  largely  in  excess  of  the  normal.  While 
these  conditions  prevailed  at  the  South  Orkneys,  comparatively  cold 
Aveather  preA-ailed  at  South  Georgia  (see  Table  H.),  Avith  the  result  that 
there  was  only  a  difference  of  5°  betAveen  the  tAvo  places  instead  of  the 
normal  difference  of  17°.  In  other  Avords,  the  high  barometer  readings 
Avere  not  due  to  a  northAvard  extension  of  the  Antarctic  anti-cyclone, 
Avhich  Avould  have  1)een  accompanied  hy  Ioav  temperatures,  Init  Avere 
occasioned  by  the  southern  spreading  out  of  the  Atlantic  high-pressure 
area.  Pressure,  as  Avill  be  seen  from  the  folloAving  table,  AA^as  Ioav  to  the 
AA^est,  and  the  June  Aveather  maps  issued  by  the  Argentine  Meteorological 
Office  giA^e  CA^ery  indication  of  a  permanent  loAv-pressure  area  during  this 
month  over  the  South  Pacific  area,  in  proximity  to  the  Chilian  Coast  and 
to  the  south-Avest  of  Cape  Horn. 


June  1908. 

Mean 

Departure 

station. 

Lat.  S. 

Long.  AV. 

Barometric 

from 



Pressure. 

Normal. 

. 

Inches. 

Inch. 

Sandv  Point 

53     10 

70     54 

29-48 

-0-17 

Cape  Virgins 

52     24 

68     25 

29-55 

+  0-04 

South  Georgia 

54     13 

36     33 

29-58 

+  0-10 

South  Orkneys 

CO     44 

44     .39 

29-58 

+  0-18 

1  See  "  Icebergs  in  the  Southern  Ocean,"  by  N.  C.  Russell,  B.A.,  C.M.G.,  F.R.S.,  Jour. 
Roy.  Soc.  of  New  South  Wales,  vols.  xxix.  and  xxxi. 
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Hence  at  Sandy  Point  Ijarometric  pressure  was  nearly  two-tenths  of  an 
inch  beloAV  the  normal,  with  an  excess  of  northerly  winds,  showing  that 
this  station  was  well  under  the  influence  of  the  Pacific  low-pressure  area. 
At  Cape  Virgins,  on  the  Atlantic  side  of  the  Straits  of  Magellan,  pressure 
was  slightly  in  excess  of  the  normal,  this  excess  becoming  more  pro- 
nounced at  South  Georgia  and  the  South  Orkneys.  There  is  little  doubt 
that  this  unusual  pressure  distrilmtion  would  greatly  increase  the  activity 
of  the  oceanic  circulation  through  the  increased  strength  of  the  winds  in 
high  latitudes  to  the  south  and  south-west  of  Cape  Horn.  In  July  and  the 
two  following  months,  the  South  Georgia  observations  show  a  continua- 
tion of  the  abnormal  conditions  noted  in  June,  viz.  a  pressure  consider- 
ably higher  than  on  the  same  parallels  to  the  west,  but  as  the  barometer 
fell  at  the  South  Orkneys,  the  Weddell  Sea  was  the  theatre  of  cyclonic 
activity,  the  atmospheric  conditions  in  the  vicinity  of  Graham's  Land  and 
the  South  Shetlands  being  very  disturbed.  It  is  of  interest  to  note  that 
July  at  the  South  Orkneys  was  12 ''6  colder  than  June,  while  at  South 
Georgia  temperature  fell  only  a  tenth  of  a  degree,  the  rapid  fall  at  the 
southern  station  being  due  to  the  continental  conditions  occasioned  by 
the  freezing  of  the  sea.  It  is  not  necessary  to  go  into  a  detailed  descrip- 
tion of  the  meteorology  of  the  various  months,  but  it  may  be  noted  that 
in  December  j^ressure,  tem^Dcrature  and  sunshine  were  in  excess  of  the 
normal  at  the  South  Orkneys  and  l)elow  the  average  at  South  Georgia, 
where  the  barometric  pressure  was  lower  than  at  the  southern  station. 

The  values  for  the  year  show  a  normal  pressure  at  the  South  Orkneys 
and  a  slight  excess  at  South  Georgia,  due  to  the  prevalence  of  anti- 
cyclonic  conditions  in  winter.  Temperature,  while  hardly  a  degree  above 
the  normal  at  South  Georgia,  was  three  degrees  in  excess  of  the  mean  at 
the  South  Orkneys.  As  the  winds  were  normal  as  regards  direction,  the 
high  temperature  at  the  southern  station  was  not  due  to  an  increased 
frequency  of  warm  winds  blowing  from  lower  latitudes,  l)ut  to  the  unusual 
absence  of  pack  ice  from  the  Weddell  Sea  region.  At  both  stations 
there  was  a  large  precipitation,  the  year  being  the  wettest  yet  recorded, 
but  heavy  gales  were  few,  in  marked  contrast  to  the  Cape  Horn  region, 
where  exceedingly  disturl)ed  conditions  predominated. 

It  is  to  Ije  hoped  that  we  shall  not  have  long  to  wait  for  a  renewal 
of  exjiloration  in  the  Weddell  Sea  area,  which  affords  one  of  the  most 
tempting  fields  for  research  in  the  whole  South  Polar  regions.  There  is 
little  doubt  that  the  winter  position  of  the  "  elusive "  Antarctic  anti- 
cyclone could  be  located  by  the  establishment  of  an  observing  station  due 
south  of  Weddell's  furthest,  and  it  might  even  be  possible  to  transport 
a  small  hut  and  stores  say  two  hundred  miles  to  the  south  of  the  base 
station.  Two  such  stations,  one  in  76°,  the  other  in  79°  S.,  taken  in 
conjunction  with  the  South  Orkney  Observatory,  would  furnish  data  of 
fundamental  importance  in  all  questions  relating  to  the  meteorology  of 
Antarctica. 
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THE  ADVAXTAGES,  STRATEGICAL  AND  COMMERCIAL,  OF  A 
BATTLESHIP  AND  OCEAX-GOIXG  STEAMER  CANAL 
BETWEEN  THE  FORTH  AND  THE  CLYDE. 

By  Vice-Admiral  Sir  Charles  Campbell,  K.C.M.G.,  C.B.,  D.S.O. 

{intJi  Majis  and  BinV s-eye  rieu:) 

The  project  for  the  construction  of  a  deep  waterway  connecting  the 
North  Sea  and  the  Atlantic  Ocean  has  been  long  before  the  public.  In 
1795  a  barge  canal  was  opened  between  Grangemouth  on  the  Forth  and 
Yoker  on  the  Clyde. 

This  canal  has  been  continually  a  commercial  success ;  but  it  is  far 
from  fulfilling  the  requirements  of  to-day,  and  has  no  strategical 
importance  whatsoever. 

There  is  a  proposal  to  enlarge  the  Barge  Canal,  or  to  construct  a 
waterwa}^  taking  the  same  line  of  route.  In  either  case  there  are  two 
very  serious  objections  : — 

1.  The  summit  level  of  90  feet  involves  at  least  six  locks — three 

up  and  three  down — by  which  to  lift  and  drop  the  largest 
Ijattleships  and  ocean-going  steamers. 

2.  The    exit   at   Yoker   on  the  north  bank  of   the  Clyde  Avould 

necessitate  deepening  the  river  across  the  tide  to  at  least 
36  feet  at  low  water  beyond  the  tail  of  the  bank,  at  a  prohibi- 
tive original  outlay,  and  a  gigantic  annual  expenditure  to  keep 
the  new  channel  from  silting  up. 

These  objections  being  insurmountable,  I  do  not  propose  to  take  up 
time  with  an  investigation  of  minor  details,  but  will  confine  myself  to 
the  route  vm  Loch  Lomond  and  Loch  Long,  which,  after  careful  stud}^ 
and  consultation,  I  am  convinced  is  the  only  possible  one. 

It  has  been  survej-ed  by  Messrs.  D.  and  C.  Stevenson,  competent 
engineers,  of  George  Street,  Edinburgh,  who  have  devoted  years  of  careful 
study  and  hard  work  in  order  to  put  forward  accurate  estimates.  The 
cost  has  been  roughly  estimated  at  £20,000,000  for  a  depth  of  36  feet, 
including  the  passage  from  Loch  Lomond  to  Loch  Long ;  and  the  canal 
has  only  one  21 -ft.  lift-lock  at  low  water  at  the  exit  and  one  at  the 
entrance,  the  level  of  Loch  Lomond  being  maintained  all  through. 

Experience  teaches  that  estimates  are  exceeded  when  we  come  to  face 
construction,  but  in  this  case  the  work  is  all  straightforward,  and  owing 
to  recent  improvements  in  excavation,  the  estimates  prepared  are  more 
likely  to  prove  under  than  over  the  mark. 

It  is  inconceivable  that  any  one  can  doul)t  the  enormous  benefit  such 
a  waterway  would  be  to  the  nation,  both  strategically  and  commercially. 

First  and  foremost  it  would  be  an  all-important  factor  in  the  main- 
tenance of  peace.  It  would  become  the  key  to  the  strategic  position  in 
the  North  Sea,  "The  danger  zone  for  many  years  to  come"- — ^"The  zone 
of  possible  invasion." 

My  first  point  is  the  overwhelming  necessity  for  Great  Britain  to  hold 
and  keep  the  command  of  the  North  Sea,  or  so-called  German  Ocean. 
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All  history  teaches  that  the  acme  of  strategy  is  mobility,  and 
especially  on  the  sea,  where  the  celerity  with  which  a  preponderating 
force  can  be  massed  in  a  given  latitude  and  longitude  will  decide  the  issue 
of  the  conflict,  and  in  all  human  probability  the  fate  of  the  contending 
nations. 

Napoleon's  dictum,  "•  The  whole  art  of  war  is  to  mass  a  greater 
force  than  the  enemy  at  a  given  spot,"  remains  the  alpha  and  omega  of 
all  strategy,  l)oth  b}^  sea  and  land.  Therefore,  it  is  vital  to  the  national 
safety  that  we  should  create  the  safest,  most  certain,  and  most  expeditious 
method  of  transporting  our  battleships  and  destroyers  from  the  Atlantic 
to  the  North  Sea,  and  eke- rend. 

Stkategic  Importance. 

The  strategic  value  of  this  national  waterway  cannot  be  ex- 
aggerated : — 

1.  As  a  means  of  moving  a  force  of  battleships,  cruisers,  or  torpedo 
craft  from  one  sea  to  the  other  for  the  purpose  of  concentration  and 
attack. 

2.  As  a  means  of  removing  wounded  vessels  from  the  "danger  zone," 
so  as  to  dock  and  repair  them  in  the  comparatiA-ely  safe  ports  on  the  Clyde 
and  at  Belfast,  or  in  the  canal  itself.  The  augmentation  of  Rosyth  to 
a  first-class  dockyard  in  its  exposed  North  8ea  position  would  be 
obviated,  saving  from  forty  to  fifty  millions — more  than  double  the  cost 
of  the  proposed  canal. 

It  would  only  be  necessary  to  have  an  emergency  dock  for  a  ship  in 
a  sinking  condition  ;  all  other  wounded  vessels  could  enter  the  canal  and 
proceed  in  comparative  safety  to  Stirling,  Cllasgow,  Greenock,  or  Belfast, 
or  to  the  suggested  dock  at  the  Loch  Lomond  entrance,  twenty -one  miles 
from  any  possible  gun  fire. 

3.  The  strategic  advantages  are  entirely  national,  and  it  is  for  this 
reason  that  the  nation  should  construct  the  canal,  or  guarantee  interest 
on  the  capital  required.  The  commercial  advantages  would  benefit  the 
nation  by  increased  facilities  for  trade,  and  should  the  undertaking  prove 
remunerative,  the  nation  could  use  the  profit  to  construct  battleships, 
cruisers,  and  destroyers,  to  reduce  the  national  debt,  or  to  relieve  the 
taxpayer.  Under  these  circumstances,  what  possible  argument  can  be 
brought  forward  to  gainsay  the  enormous  strategical  advantage  this 
undertaking  would  be  to  these  Islands,  especially  in  maintaining  the 
command  of  the  North  Sea  ? 

Locks. 

It  is  most  important  from  the  strategic  point  of  view  that  the  transfer 
of  a  fleet  from  one  ocean  to  the  other  should  be  as  rapid  as  possible. 

The  usual  delays  are  due  to  {a)  the  entrance  and  exit  locks,  and  (//) 
the  canal  speed. 

With  regard  to  {a)  it  is  a  matter  of  deep  regret  that  by  the  Loch 
Lomond  route  there  must  be  a  21 -ft.  lift  at  each  end  to  reach  the  level 
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of  Loch  Lomond ;  but  even  this  is  better  than  the  three  or  four  lifts  and 
drops  which  are  imperative  on  the  high  level  route. 

With  a  large  fleet  on  the  Loch  Lomond  level,  the  only  drawback  is 
the  loss  of  time  in  entering  the  canal,  for  time  is  only  lost  at  one  end. 

AVith  only  one  entrance  lock  it  would  be  necessary  to  allow  from 
twent}^  to  thirty  minutes  for  each  ship,  but  by  having  two  entrance  and 
two  exit  battleship-locks  side  by  side,  and  a  smaller  lock  for  destroyers, 
barges,  and  other  small  craft,  it  would  be  possible  to  enter  four  or  even, 
with  practice,  six  ships  an  hour.  The  locks  would  work  alternately,  the 
water  from  the  full  lock  helping  to  fill  the  empty  one,  the  next  ship 
going  in  while  the  ship  preceding  her  was  being  raised. 

Speed. — By  the  Loch  Lomond  route  the  cutting  will  be  hard,  and  the 
sides  nearlj^  perpendicular,  and  this  will  allow  of  a  canal  speed  of  at  least 
8  knots  nearly  the  whole  way,  and  on  an  emergency,  such  as  the  passing 
of  a  fleet  in  war,  of  an  even  greater  speed. 

Passing  through  Loch  Lomond  all  ships  could  go  full  speed  at  about 
twelve  minutes'  intervals. 

The  canal  will  be  worked  day  and  night,  and  in  thick  weather  at 
possibly  a  reduced  speed. 

Commercial  Yali-e. 

Home. — Again,  who  can  doubt  for  one  moment  the  commercial  value 
of  such  a  waterway  to  the  intercoastal  trade  of  England,  Scotland,  and 
L-eland?  Take  any  map  of  Great  Britain  and  Ireland,  and  trace  the 
route  from  any  port  on  the  East  Coast  to  any  port  on  the  AVest  Coast, 
and  I  venture  to  predict  that  you  Avill  immediately  become  saturated  with 
certain  conviction  that  the  Forth  and  Clyde  Canal  is  of  vital  importance 
for  the  development  of  national  intercoastal  commerce. 

Forcif/n. — Having  made  this  investigation,  go  further  afield  and  study 
a  commercial  map  of  Northern  Europe  and  the  North  Atlantic,  and  see 
for  yourselves  the  commercial  advantages  of  the  Forth  and  Clyde  route 
and  passage  ria  the  North  of  Ireland  to  Canada,  Newfoundland,  L'nited 
States,  the  Panama  Canal,  and  Pacific,  and,  generally  speaking,  to  all 
parts  of  the  world. 

Fogg,  etc. — The  well-established  meteorological  phenomenon  (as 
eA-idenced  by  the  coastguard  statistics),  that  there  are  only  five  days'  fog  in 
the  North  of  Ireland  Channel  to  fifty  or  sixty  in  the  southern  route,  would 
alone  give  all  navigators  and  marine  insurance  companies  a  very  strong 
preference  for  the  canal  route.  Take  the  evidence  of  any  experienced 
captain  of  the  Navy,  or  Mercantile  Marine,  as  to  the  difiference  it  would 
make  in  his  life  and  in  the  safety  of  the  vessel  under  his  command,  if  he 
could  pass  through  niid-8cotland  and  out  north  of  Ireland,  instead  of 
facing  the  fogs,  tides,  and  crowded  state  of  the  English  Channel,  or  the 
roundaljout  and  uncanny  Pentland  Firth. 

A  further  study  of  the  North  Sea  and  Atlantic  charts  will  convince 
you  that  in  addition  to  safety  there  is  in  many  cases  a  considerable  saving 
in  distance  run,  and  Leith,  Dundee,  Aberdeen,  Newcastle,  Hull,  and  even 
London,  would  practically  become  on  a  par  with  western  ports,  and 
largely  develop  their  western  trade. 


POSTSCRIPT— THE  FORTH  AND  CLYDE  CANAL. 

Since  the  printing  of  this  article  the  following  opinion  has  come  to 
hand  from  Glasgow  (ef.  p.  417)  : — The  Corporation  resolved  to  urge  the 
Government  to  construct  the  proposed  Forth  and  Clyde  Ship  Canal, 
which  would  be  a  means  of  providing  useful  and  serviceable  work  for 
skilled  and  unskilled  labour,  and  would  secure  a  direct  navigable  channel 
l>etween  the  North  Sea  and  the  Atlantic,  and  be  advantageous  both  for 
the  State  and  for  the  commerce  of  the  country. 

Under  Hamburg  also,  on  p.  419,  the  following  should  be  added  : — 
Tonnage  that  would  probably  use  the  Canal  with  present  trade  :  coastal 
ports,  104  ships,  134,110  tons;  through  trade,  Canada  12  ships,  18,572 
tons  ;  U.S.A.  900  ships,  3,598,728  tons. 
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I  have  no  hesitation  in  predicting  that  this  route  would  be  generally 
used  by  all  the  nations  on  the  shores  of  the  North  Sea,  and  that  the 
Clyde  end  would  become  the  departure  station  for  ocean-going  steamers 
bound  for  the  Atlantic. 


Commercial  Advantages. 

Until  the  canal  is  open,  and  probably  for  some  time  afterwards,  it  will 
be  impossible  to  assert  positively  what  will  be  the  extent  of  the  ti'affic  to 
and  from  one  coast  to  the  other  (intercoastal  traffic).  It  is  still  more 
difficult  to  estimate  with  any  certainty  the  through  traffic,  from  the 
Baltic  and  North  Sea  ports  to  the  West  Coast,  Ireland,  United  States, 
and  Canada. 

We  can  only  he  certain  that  there  is  a  large  trade  existing,  and  that 
it  must  be  greatly  increased  by  improving  the  facility  of  access  from  one 
port  to  another.  There  is  a  universal  laAv  that  merchandise  of  every 
description  travels  along  the  route  which  gives  the  greatest  economy  in 
time  and  money.  I  have  no  hesitation  in  predicting  that  very  soon  after 
the  canal  is  open  it  will  pay  its  expenses  and  a  moderate  interest  on 
capital.  I  agree  with  the  statement  in  the  Glasgov  Daili/  Bewrd  that  "  It 
can  be  shown  that  from  the  commercial  point  of  view  the  canal  would 
prove  a  tremendously  valuable  undertaking  to  the  British  Isles  generally, 
but  especially  to  the  Clyde  and  Forth  as  shipping  estuaiies,"  and  I  may 
add  to  the  commei"cial  and  labour  prosperity  of  mid-Scotland  especially, 
and  to  Great  Britain  as  a  whole. 

In  order  to  assist  the  estimate  of  possil)le  traffic,  opinions  have  been 
obtained  from  some  of  the  ports  which  might  hope  for  increased  trade. 
They  are  as  follows  :— 

Stirling. — The  Commissioners  of  Forth  Navigation  are  in  favour  of 
the  Ship  Canal  on  public  grounds,  and  consider  that  it  would  undoubtedly 
help  trade. 

Fmiree. — There  is  no  doubt  the  Ship  Canal  would  be  of  great  benefit 
to  the  Western  Islands. 

IFhithy. — Considers  that  the  Ship  Canal  would  help  trade  and  the 
Harbour  Authority  faA^ours  the  construction  of  a  Ship  Canal  from  the 
East  to  the  West  Coast. 

Irvine. — The  Harbour  Trustees  consider  that  the  Ship  Canal  would 
help  trade,  and  are  in  favour  of  a  Ship  Canal  being  made.  The  traffic 
to  the  Baltic  ports,  Denmark,  Germany,  etc.,  is  about  9000  tons,  and  to 
Tay,  Forth  and  Humber  ports  about  6000  tons  or  a  total  of  15,000  tons, 
but  if  the  proposed  Canal  were  made  a  considerable  traffic  could  be 
developed. 

Pmi  Glasgmo. — The  Harbour  Trust  are  in  favour  of  a  Canal  lieing 
made,  as  they  believe  it  would  help  trade. 

Greenock. — The  Greenock  Harbour  Trustees  are  in  favour  of  a  Ship 
Canal  by  Loch  Lomond  being  made,  as  it  would  greatly  help  the  trade 
to  this  port.  Last  year  31,029  tons  arrived  at  Greenock  from  the 
Baltic  Ports,  Sweden,  Denmark,  etc.  The  Directors  of  the  Chaml)er  of 
Commerce,  Greenock,  passed  the  following  resolution  : — "  The  Directors 
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of  the  Chamber  of  Commerce  are  strongly  of  opinion  that  the  existence 
of  the  proposed  National  Ship  Canal,  between  the  Forth  and  the  Clyde, 
via  Loch  Lomond,  would  be  of  great  advantage  to  the  Port  of  Greenock 
and  District,  and  while  quite  recognising  that  adequate  commercial  traffic 
might  not  be  forthcoming  to  make  such  a  Canal  pay,  yet  the  outlay  by 
the  Government,  in  the  Directors'  opinion,  would  he  fully  justified  as 
forming  part  of  the  scheme  of  National  Defence,  especially  with  reference 
to  the  passing  of  H.M.  ships  from  Rosyth  naval  base  to  the  shipbuilding 
yards  on  the  Clyde,  and  also  to  H.M.  Torpedo  Works  at  present  under 
construction  at  Greenock." 

Slir/o. — The  Harbour  Commissioners  are  in  faA'our  of  a  Canal  being 
made.  AVith  the  present  traffic,  fourteen  to  seventeen  vessels  would  pass 
through  per  annum. 

Chester.- — The  Dee  Conservancy  Board  consider  that  there  will  ])e 
from  1300  to  3000  tons  per  annum  Avith  the  present  trade. 

Blytli. — Vessels  leaving  Blyth  during  1908  for  Xorth  American  and 
Canadian  Ports  numbered  eleven,  with  a  net  registered  tonnage  of  22,317. 
Vessels  leaving  for  Clyde  and  other  ports  numbered  five ;  tonnage, 
10,937. 

Londoiulerry. — The  Commissioners  are  in  favour  of  a  Ship  Canal  being 
made,  as  they  are  of  opinion  the  Canal  would  help  trade.  9076  tons 
would  use  the  Canal  A\'ith  existing  ti'ade. 

Belfast. — A  Ship  Canal  would  prol)ably  prove  useful  in  the  interests 
of  trade  and  commerce,  and  the  authorities  are  inclined  to  view  the 
scheme  favouralily. 

Lancaster  and  Glasson. — The  Harbour  Board  is  in  favour  of  the  Canal 
being  made,  as  it  Avould  help  trade  by  bringing  the  Baltic  Ports  nearer. 
There  are  about  eight  vessels  in  the  season  to  European  Ports,  which 
would  use  the  Canal.  Formerly  there  used  to  be  two  vessels  every 
spring  from  Dundee,  but  on  account  of  the  long  way  round  the  material 
all  now  comes  by  rail. 

Harthpool. — The  Port  and  Harbour  Commissioners  favour  the  con- 
struction of  a  Ship  Canal  l^etween  the  Forth  and  the  West  Coast. 

Douglas,  Isle  of  Man. — The  Harbour  Commissioners  are  in  favour  of  a 
Canal  being  made  from  Avest  to  east.  The  tonnage  at  present  that  would 
use  the  Canal  is  al)Out  2500  per  annum. 

Bcrtcicl: — The  Commissioners  are  in  favour  of  the  scheme,  and  in 
their  opinion  it  will  help  trade.  The  average  annual  number  of  vessels 
is  six  to  Glasgow  and  twenty  to  Bowling. 

Maryport. — The  traffic  from  the  Harbour  to  the  Baltic  Ports,  Norway 
and  Sweden  is  15,910  tons  per  annum. 

Lame. — This  port  gets  about  9000  to  10,000  tons  of  wood  pulp  from 
Norway,  Sweden  and  Kussia,  and  ships  about  600  tons  of  l)auxite  to 
Newcastle-on-Tyne  and  Goole  per  annum. 

Part  Ellen. — The  Harbour  Authority  are  in  favour  of  a  Ship  Canal 
being  made,  as  it  would  help  trade.  Traflfic,  4000  to  5000  tons  per 
annum  to  the  Forth  and  Tyne  ports. 

Jr/iife/iarrn. — The  Harbour  Board  are  in  favour  of  a  Ship  Canal  being 
constructed  between  the  West  and  East  Coasts  to  Scotland,  and  in  their 


ADVANTAGES  OF  A  CANAL  BETWEEN  THE  FORTH  AND  CLYDE.   419 

opinion  the  Canal  would  be  in  the  interests  of  trade  on  this  coast.  The 
numl)er  of  vessels  to  the  Baltic  and  neighbouring  countries  during  1908 
was: — Arrirah,  six  steamers,  two  sailing  ships.  Sailings,  thirty-seven 
steamers. 

Ardrossan. —  The  Directors  are  generally  in  favour  of  such  a  Ship 
Canal  being  made.     Such  a  Canal  in  their  opinion  would  help  trade. 

Montrose. — The  Montrose  Harbour  Trustees  consider  that  the  Canal 
would  help  trade.  7200  tons  are  shipped  for  Wales,  etc.,  per  annum, 
and  forty -three  vessels  for  Campbeltown,  Isla}',  Liverpool,  etc. 

Diimlee. — The  Harbour  Trust  are  in  favour  of  a  Ship  Canal,  and  con- 
sider that  it  would  help  trade.  A  very  large  quantity  of  Dundee  manu- 
factures go  to  America  and  Canada,  the  goods  ].)eing  railed  to  Glasgow  ; 
8000  to  10,000  tons  sail  to  New  York  per  annum.  An  extensive  trathc 
is  carried  on  between  Dundee  and  Liverpool,  Manchester  and  Belfast. 

In  the  meantime  Dundee  is  practicallv  shut  out  of  traffic  by  sea  with 
GlasgoAV  and  the  West  Coast  ports  in  England. 

Peterhead. — The  Harbour  Trustees  are  in  favour  of  a  Ship  Canal 
being  made,  as  it  would  be  of  great  advantage  to  craft  going  to  and 
returning  from  the  West  Coast.  The  Canal  would  be  used  to  a  large 
extent  by  steam  drifters,  and  the  Harbour  Trustees  consider  that  general 
trade  would  derive  much  benefit  from  the  Canal.  A  tonnage  of  3819  tons 
sailed  from  this  Port  to  Liverpool  and  other  Western  ports  last  year, 
and  this  would  use  the  Canal. 

Ayr. — Traffic  per  annum  to  Ports  on  the  Baltic,  Norway,  etc.,  of 
20,740  tons. 


Keplies  from  British  Consuls. 

Copenhagen. — Canal  would  benefit  lines  which  trade  regularly  with 
the  Baltic,  by  obviating  the  dangerous  passage  round  the  North  of  Scot- 
land, and  would  encourage  direct  trade  between  the  North  German 
Baltic  ports  and  the  West  Coast  of  Scotland  and  England,  and  also  with 
Ireland. 

Amsterdam. — There  is  a  direct  weekly  service  ])etween  Holland  and 
America,  and  a  fortnightly  service  between  this  port  and  Liverpool. 

KieJ. — It  is  most  likely  that  the  Sea  Canal  will  influence  the  trade 
with  bulky  cargoes  from  other  Baltic  ports,  although  this  will,  of  course, 
principally  depend  on  the  costs  the  passing  through  will  incur  for  vessels, 
etc. 

Hamburg. — It  is  believed  that  many  vessels  would  use  the  Canal  if 
dues  are  not  jjrohiliitive. 

It  may  here  be  stated  that  the  dues  will  lie  regulated  so  as  to  obtain 
the  greatest  possible  traffic.  Several  suggestions  have  Iseen  made,  vary- 
ing between  Is.  6d.  and  6d.  per  ton,  but  this  question  must  be  left  open  till 
experience  settles  it.  If  the  nation  constructs  the  Canal  or  guarantees 
the  interest  on  the  capital  required,  the  nation  will  decide  what  dues  are 
best  for  the  commercial  prosperity  of  the  realm  and  the  profit  of  the 
undertaking. 


420  scottish  geographical  magazine. 

The  Canal  not  an  Expenditure  but  an  Investment. 

At  first  sight  the  cost  of  construction  appears  considerable,  Ijut 
when  we  reflect  that  the  necessary  funds  expended  form  a  sound  in- 
vestment, which,  in  addition  to  earning  a  reasonable  dividend  on  the 
capital  invested,  will  remain  a  strategic  and  commercial  asset  for  all 
time,  gradually  increasing  in  value  as  new  trade  and  traffic  develops,  the 
conA-iction  is  forced  upon  us  that  the  possible  temporary  use  of  the 
national  credit  will  be  limited  to  four  or  five  millions,  and  that  will  be 
repaid.  Even  if  it  were  not,  it  would  be  a  trifling  sum  to  pay  for  such 
a  permanent  addition  to  the  national  defences. 

AVhen  battleships,  cruisers,  etc.,  are  built,  we  know  that  in  the 
course  of  a  decade  they  will  have  l:)ecome  obsolete  and  practically  worth- 
less !  Not  so  Avith  the  construction  of  this  national  waterway.  It  must 
increase  in  value  Avith  age. 

When  the  project  of  cutting  through  the  Isthmus  of  Suez  was 
mooted,  OAving  to  the  pessimist  cry  that  Ave  should  certainly  lose  India, 
our  financiers  held  aloof,  and  Great  Britain  Avould  not  subscribe  !  It  AA^as 
only  by  good  luck  that  the  Khedive's  shares  came  on  the  market  and 
Avere  snapped  up  by  the  Government  of  the  day  for  four  millions  sterling. 
They  are  noAv  Avorth  thirty-tAvo  millions,  and  are  steadily  advancing. 

The  nation  is  therefore  to-day  £28,000,000  richer,  and  consequently 
the  National  Debt  reduced  by  that  amount  oAving  to  the  inA'estment  by 
the  Government  of  the  day  of  four  millions  sterling  in  the  Suez  Canal. 

Another  national  investment  of  the  same  kind  noAv  presents  itself  for 
the  consideration  of  the  Government,  Avhich,  in  addition  to  its  financial 
possibilities  and  its  commercial  and  strategic  A'alue,  Avill  give  healthy 
and  remunerative  employment  to  tens  of  thousands  of  the  deserAang 
unemployed  for  nine  or  ten  years  at  an  outlay  of  £2,000,000  per 
annum. 

Such  a  phenomenal  result  as  that  of  the  Suez  Canal  cannot  be 
predicted  and  can  hardly  be  expected  for  the  Forth  and  Clyde  Canal ; 
but  there  is  not  the  slightest  doubt  that  Ave  niaA^  reasonably  expect 
that  the  earnings,  after  paying  three  per  cent.,  Avill  pay  the  cost  of  con- 
sti'uction  long  before  the  end  of  this  century,  the  nation  remaining  in 
possession  of  this  A'aluable  commercial  and  strategical  asset. 

In  the  scheme  suggested  by  the  Forth  and  Clyde  Canal  National 
Association,  as  an  alternative  to  national  construction,  all  that  is  neces- 
sary for  the  immediate  commencement  of  the  Avork  is  that  a  Bill  should 
be  passed  through  Parliament  Avith  the  necessary  clauses  for  acquiring 
the  land,  and  a  guarantee  of  the  interest  at  3  per  cent,  on  the  necessary 
capital  as  it  is  called  up  during  construction. 

In  return  for  this  guarantee  and  adA-ance  the  nation  Avould  acquire 
the  folloAving  rights,  and  an^angements  Avould  be  made  by  Avhich  the 
GoA'ernment  advance  Avould  be  repaid  : — 

Afkr  the  Canal  is  open. 

1.  Free  passage  to  and  fro  for  all  Government  ships  and  cargoes. 

2.  Complete  control  in  time  of  Avar. 
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3.  Sinking    fund   of  all   profits  after    3   per  cent,  lias  Ijeen    paid, 

until  advance  has  been  redeemed. 

4.  After  redemption,  the  Government  still  to  retain  a  proportion  of 

the  profit  for  naval  construction  or  for  such  other  purposes 
as  they  may  approve — reduction  of  the  National  Debt,  etc. 

5.  Then  all  profit  over  3  per  cent,  to  go  to  reduce  the  capital  outlay, 

if  so  desired  by  the  proprietors. 

The  Navy  and  the  Forth  and  Clyde  Canal. 

It  has  been  thought  by  some  individuals,  and  especially  by  some  of 
my  brother  ofticers,  that  the  Navy  Estimates  might  in  some  way  be 
burdened  with  this  national  investment. 

Under  no  circumstances  or  on  any  account  whatsoever  should  the 
Navy  have  any  connection  with  the  financial  arrangements  for  the  con- 
struction of  the  Forth  and  Clyde  Ship  Canal,  or  for  any  funds  in- 
vested during  its  construction. 

All  funds  voted  for  our  naval  protection  are  urgently  required  for 
their  legitimate  purpose,  viz.,  shipbuilding,  upkeep,  personnel,  etc. 

No  other  country  has  charged,  or  would  think  of  charging,  the 
naval  vote  with  the  construction  of  a  national  waterway.  The  Navy 
Department  is  the  last  on  whom  any  contribution  to  this  national 
investment  should  fall. 

National  Profit  from  Else  in  Value  of  Land. 

In  addition  to  the  saving  on  the  construction  of  Rosyth,  by  the 
Loch  Lomond  route  we  have  the  increase  in  the  value  of  the  adjacent 
land  to  consider  as  a  national  asset. 

At  present,  with  few  exceptions,  it  is  ordinary  grazing  land,  but 
it  may  be  safely  predicted  that  by  the  time  the  Canal  is  open,  the 
facilities  for  transport  on  a  great  inter-coastal  and  inter-oceanic  high- 
wa}^  would  cause  a  rise  in  building  's'alue.  Towns  and  A'illages,  manu- 
factories, coaling  stations,  warehouses,  are  bound  to  spring  into  l)eing 
along  its  banks,  and  it  may  be  fairly  estimated  that  the  land  in  its 
immediate  vicinity  will  reach  at  least  ten  times  its  present  value  before 
the  opening  day. 

This  rise  in  value  alone  will  pay  a  considerable  portion  of  the  cost 
of  construction. 

This  increment  does  not  apply  to  the  high-level  route,  as  the  land 
is  already  at  manufacturing  value. 

The  present  landowners  would  share  in  this  profit,  in  addition  to 
receiving  the  benefit  of  the  certain  increase  in  the  value  of  their  remain- 
ing adjacent  property. 

In  addition  to  the  strategical  and  commercial  advantages  ali'eady 
enumerated,  the  nation  would  obtain  a  fair,  if  not  a  large,  return  for  the 
funds  expended,  and  with  a  sinking  fund  of  all  profit  over  3  per  cent., 
there  is  every  probability  that  the  loan  would  be  paid  off  hy  the  end 
of  the  first  half  of  this  century. 
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Our  great  commercial  ri^'als  have  stolen  a  march  on  us  from  national 
funds.  Woe  be  to  our  great  Empire  if  we  hesitate  to  take  a  leaf  out 
of  their  book  and  follow  their  example  !  The  strategic  advantages  of 
the  Kiel  Canal  are  tri^aal  compared  with  the  Forth  and  Ch^de  Canal  as 
an  alternative  strategic  route  to  the  English  Channel. 

Should  the  British  nation  refuse  to  make  the  Canal  with  national 
funds  by  a  temporary  loan,  it  is  then  the  duty  of  the  Government  to  assist 
the  carrying  out  of  the  scheme  by  private  enterprise  by  guaranteeing 
3  per  cent,  on  the  capital  expended.  £2,000,000  per  annum  for  nine  years 
or  £4,000,000  per  annum  for  four  and  a  half  years  is  approximately  the 
sum  required,  and  allows  £2,000,000  for  interest  and  contingencies 
during  construction.  With  such  a  guarantee,  a  company  can  be  formed 
and  the  work  commenced  at  once.  Without  .  such  guarantee  it  is 
impossible. 

What  Other  Xatioxs  are  Doing. 

France  has  an  internal  system  of  waterways,  costing  £120,000,000, 
independent  of  the  proposed  Havre-Paris-Marseilles  Canal  and  the 
Bordeaux-Narbonne  Canal,  A^'hich  may  Ije  delayed,  but  whicb  Avill  be 
carried  through  ultimately. 

Germuni/  has  spent  or  is  spending  some  £20,000,000  on  making  and 
deepening  the  Kaiser- Wilhelm  Canal  so  that  it  may  take  the  largest 
Ijattleships.  She  is  also  linking  up  other  canals.  In  1905  nearly  seventeen 
million  sterling  was  sanctioned  for  a  AvaterAvay  from  the  Khine  to  the 
Weser,  with  branches  and  a  connection  between  the  Oder  and  the 
Vistula ;  and  it  is  proposed  to  connect  the  Danube  and  Rhine  at  a  cost 
of  seven  million  sterling. 

Austria  is  linking  up  the  Danube,  Oder,  Moldau,  Elbe,  and  the 
Merchael  rivers  at  an  outlay  of  31  millions  sterling. 

Russia  has  ambitious  projects  extending  from  Lake  Onega  to  the 
White  Sea,  and  last  year  opened  a  ship  canal  24  feet  deep  establishing 
free  communication  between  the  Black  Sea  and  the  Sea  of  AzoflE". 

Greece  has  the  Corinth  Ship  Canal,  constructed  at  a  cost  of  three 
millions. 

Italy  proposes  to  connect  the  Adriatic  with  the  Tyrrhenian  Sea  at  a 
cost  of  24  million  sterling. 

Siveden  has  connected  the  Baltic  Avith  the  North  Sea. 

America  is  expending  gigantic  sums  on  the  ill-fated  connection 
between  the  South  Atlantic  and  Pacific. 

Canada  is  about  to  spend  at  least  twenty  millions  on  a  project  to 
connect  Lake  Huron  and  Montreal. 

Other  Canals. 

Kiel. 

It  is  always  well  when  trying  to  forecast  the  amount  of  success 
that  may  be  reasonably  expected  as  the  result  of  any  great  undertaking, 
to  base  our  expectations  on  the  result  of  some  similar  scheme  already 
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in  operation.  In  this  case,  from  the  strategical  point  of  view,  we  have 
the  Kiel  Canal,  which  has  given  the  German  Heet  a  safe  and  easy  route 
into  the  North  Sea,  witli  which  the  German  nation  is  so  satisfied  that 
it  is  spending  an  additional  eleven  millions  in  deepening  it  to  float  the 
battleships  now  building  and  of  the  future.  It  was  never  considered  to 
have  great  commercial  prospects,  and  is  dependent  on  through  traffic, 
besides  being  seriously  handicapped  by  the  Skaw  route.  NotAvith- 
standing,  the  tonnage  for  the  year  ending  31st  May  1897  was 
1,848,458  tons,  and  the  revenue  was  1,016,854  marks,  which  in  the 
corresponding  year  1907  had  increased  to  5,963,125  tons  and  2,945,550 
marks. 

Amsferdam. 

No  strategical  importance.  In  1902,  5,900,000  tons  used  the  canal ; 
in  1906  over  7,000,000. 

In  the  above  the  geographical  conditions  and  the  volume  of  trade  are 
so  dissimilar  to  those  of  the  Forth  and  Clyde  that  we  shall  have  to  look 
nearer  home  for  an  example  upon  which  to  base  our  calculations.  The 
estimate  of  traffic  and  the  beneficial  results  to  the  surrounding  districts 
may  be  best  arrived  at  by  studying  what  has  actually  taken  place  in  the 
case  of  the  Forth  and  Clyde  Barge  Canal  and  the  Manchester  Ship 
Canal. 

E.nsting  Forth  and  Clyde  Barge  Canal. 

The  revenue  has  increased  from  £68,010  in  1906  to  £77,968  in 
1907,  an  increase  of  nearly  £10,000  in  a  bad  trade  year. 

The  Manchester  Ship  Canal. 

No  route  has  the  double  advantage  of  strategy  combined  with  com- 
merce, which  is  such  a  prominent  feature  of  the  Forth  and  Clyde  Canal  • 
but  we  may  expect  the  commercial  prospects  to  compare  favoural^ly  with 
the  results  in  the  case  of  the  Manchester  Ship  Canal  in  the  traffic  returns, 
and  even  more  so  in  the  rise  in  the  value  of  property  all  along  and  in 
the  vicinity  of  the  line  of  route ;  we  must  also  bear  in  mind  that  Man- 
chester is  a  cul-de-sac,  and  not  an  oceanic  and  intercoastal  highway  from 
sea  to  sea. 

Since  the  opening  of  the  Manchester  Ship  Canal  the  total  tonnage  in 
traffic  and  the  total  yearly  revenue  have  been  : — 


Years. 

Tons. 

£ 

1894 

925,659 

97,901 

1895 

1,358,875 

137,474 

1896 

1,826,237 

182,330 

1897 

2,065,815 

204,664 

1898 

2,595,585 

236,225 

1899 

2,778,108 

264,775 

1900 

3,060,516 

290,830 

1901 

2,942,393 

309,517 

1902 

3,418,059 

358,491 
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Years. 

Tons. 

£ 

1903 

•  3,846,895 

397,026 

1904 

3,917,578 

418,043 

1905 

4,253,354 

449,436 

1906 

4,700,924 

498,937 

1907 

5,210,759 

535,585 

1908 

4,582,496 

506,975 

Up  to  the  present  time  the  expenditure  on  capital  account  has  been 
nearly  £17,000,000. 

A  record  such  as  that  disclosed  by  these  figures  proclaims  the  success 
of  the  Canal.  It  could  not  be  expected  that  the  sanguine  expectations 
of  its  brave  promoters  should  be  fully  realised  in  the  comparatively  short 
period  that  has  elapsed  since  the  venture  was  consummated.  But 
wonderful  progi'ess  has  been  achieved.  Mr.  "\V.  H.  Hunter,  who  is  now 
the  chief  engineer,  declared,  in  a  paper  read  at  the  International  En- 
gineering Congress  in  1904,  that  "the  operation  of  the  Manchester  Ship 
Canal  has  directly  or  indirectly  affected  beneficially  the  whole  of  the 
greatest  industrial  districts  on  the  face  of  the  earth — a  district  of  Avhich 
the  present  population  does  not  fall  far  short  of  10,000,000  persons — 
while  in  the  more  limited  area,  of  which  the  city  of  Manchester  is  the 
heart  and  centre,  many  industries  have  been  saved  from  extinction,  and 
many  others  from  decline  and  ultimate  decay." 

Between  the  years  1880  and  1890  "it  was  only  too  apijarent,"  said 
Mr.  Hunter,  "that  in  Manchester  and  its  environment  of  manufacturing 
towns  decadence  was  stamped  upon  almost  every  industry,  and  that  all 
progress  was  arrested.  One  manufacturer  after  another  moved  his  works 
to  the  seaboard,  leaving  disused  factories,  empty  warehouses,  and  unin- 
habited dwellings.  .  .  .  Xow,  not  only  has  decline  been  arrested  and 
decay  averted,  but  lines  of  new  and  vigorous  growth  have  shot,  and  are 
shooting,  out  on  every  side.  North,  south,  east,  and  Avest,  there  is  no 
exception — expansion  is  universal.  Old  industries  have  been  revived, 
and  new  industries  have  been  introduced.  The  change  is  definite  and 
impressive,  and  has  been  due  solely  to  the  effect  and  influence  of  the 
Canal." 

In  the  same  paper  Mr.  Hunter  quoted  a  very  remarkable  statement 
l)v  Mr.  C.  AV.  Macara,  President  of  the  Federation  of  Master  Cotton 
Spinners'  Associations,  and  ex-President  of  the  Manchester  Cotton 
Association,  that  "the  Canal  has,  in  reduction  of  the  cost  of  conveyance 
of  raw  cotton  and  of  goods  manufactured  therefrom,  been  worth  at  least 
£500,000  to  the  cotton  trade  alone."  There  is  no  greater  authority  on 
the  staple  trade  of  Lancashire  than  Mr.  Macara,  and  the  conclusion  at 
which  he  arrived  is  confirmed  b}^  Sir  Frank  Forbes  Adam,  formerly  the 
President  of  the  Mancliester  Chamber  of  Commerce. 

I  venture  to  predict  even  greater  results  for  Glasgow,  Greenock, 
Dumbarton,  Leith,  and,  in  a  lesser  degree,  for  all  ports  on  the  East  and 
West  Coast,  but  especially  for  Stirling,  which  would  become  a  distri- 
buting centre  on  this  great  iutercoastal  and  interoceanic  highway. 

To  sum  up  from  former  papers  and  the  opinions  of  other  advocates 
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of  this  desirable  scheme,  I  contend  that  the  Forth  and  Clyde  Battleship 
Canal  wonld  combine  in  itself  all  the  elements  essential  to  the  production 
of  national  wealth,  and  its  chief  advantages  may  be  briefly  summed  up  as 
follows  : — 

1.  It  would   add    another    sea    channel,   and    extend    the    coastline 

through  one  of  the  principal  industrial  centres. 

2.  It   would  unite,  at  the  most  suitable  point,   the  two  seas  most 

frequented  by  national  commerce. 

3.  It  would  avoid  the  loss  of  life  and  property  inseparable  from  the 

north  and  south  routes. 

4.  It  would  reduce  by  hundreds  of  miles  the  distance  between  all  the 

great  shipping  ports  on  the  east  and  west  coasts. 

5.  It  would  provide  extensive  harbour  accommodation  on  important 

trade  routes. 

6.  It   would   be    of    inestimable   service    in    the    protection   of    the 

national  trade  in  the  event  of  war. 

7.  It  would  enable  men-of-war,  ocean-going  steamers,  and  coasting 

vessels  to  coal  directly  at  the  source  of  supply. 

8.  It  would  more  than  double  the  mobility  of  our  fleet,  giving  us  a 

power  of  concentration  in  the  Atlantic  or  North  Sea  which 
would  be  denied  to  our  opponents,  and  be  of  inestimable  advan- 
tage to  us  in  reference  to  the  success  of  any  operation  we  had 
taken  in  hand. 

No.  6  alone  is  amply  sufficient  grounds  foi'  constructing  the  Canal 
fi'om  national  funds.  This  route  could  be  safeguarded  with  the  maximum 
of  security  and  the  minimum  of  State  expenditure  in  cruisers.  It  could 
be  freely  used  when  the  Channel  and  South  of  Ireland  route  would  be 
impossible  ;  and  for  the  importation  and  distrilnition  of  Canadian  grain 
it  would  be  invaluable. 

The  Royal  Commission  will  in  due  course  make  their  final  report, 
and  the  Prime  Minister  has  stated  in  the  House  of  Commons  that  the 
question  will  be  considered  after  the  report  of  the  Royal  Commission  is 
received. 

It  would,  therefore,  seem  opportune  that  those  who  clearly  see  our 
supremacy  in  the  North  Sea  menaced  l:)y  the  growing  sea  power  of  our 
great  commercial  rival,  should  put  their  shoulder  to  the  wheel  and  try 
all  they  can  to  prove  to  the  Govei-nment  that  not  only  our  commei'cial 
prosperity  but  our  salvation  from  defeat  at  sea  and  consequent  invasion 
may  depend  upon  the  speedy  construction  of  this  all-important  national, 
self-supporting  waterway.  There  is  not  a  moment  to  lose.  Once  let 
this  opportunity  slip,  and  it  may  be  a  very  long  time  before  we  get  such 
another. 

I  beseech  the  East  Coast  ports,  the  towns  on  or  near  the  route,  the 
City  of  Glasgow,  the  Government,  the  Members  of  both  Houses  of 
Parliament,  and  the  British  people  of  all  grades  and  denominations  to 
take  this  vital  project  seriously  in  hand,  and  not  to  let  the  matter  rest 
until  the  national  construction  or  guarantee  of  interest  on  the  capital 
required  for  the  Forth  and  Clyde  Battleship  and  Ocean-going  Steamer 
Canal  has  l)een  decided  upon. 

VOL.  XXV.  2  H 
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THE  EIYEE  PLATE  EEGIOX  AXD  ITS  POSSIBILITIES.^ 

By  Dr.  Albert  Hale, 
International  Bureau  of  American  Eepublics. 

SOL'TH  America  can  be  broadly  stated  to  consist  of  three  great  geologic 
subdivisions.  The  Andean  chain,  running  from  the  southern  tip  of  Chile 
to  the  extreme  northern  shores  of  Colombia  and  Venezuela,  is  the  most 
conspicuous  and  the  most  easily  studied  of  these.  Many  of  the  volcanoes 
here  are  still  active,  and  the  rocks  and  minerals  offer  objectively  a  clear 
story  of  their  formation.  The  vast  valley  of  the  Amazon  is  the  second. 
Here,  although  traces  of  volcanic  struggles  come  at  intervals  to  the 
surface,  a  fact  confirmed  by  the  recently  published  notes  of  Spruce,  the 
history  is  more  hidden,  the  growth  of  the  earth  less  patent,  and  the  -svork 
of  studying  this  formation  is  beset  with  ditficulties.  Certain  economic 
features  attend  these  geologic  conditions.  The  Andes  gave  their  metals 
to  the  world  long  before  the  Spanish  conquest,  and  it  is  probable  that  for 
generations  to  come  much  of  the  world's  Avealth  of  certain  minerals  will 
be  derived  from  this  region.  This  does  not  overlook  the  wonder- 
fully rich  and  productive  valleys  of  Chile,  nor  the  plateaux  of  BoliAna, 
nor  the  eastern  watershed  in  Peru,  Ecuador  and  Colombia.  It  merely 
indicates  that  the  dominant  factor  in  the  wealth  of  these  areas  is  mineral, 
not  agricultural.  In  contrast  thereto,  the  Amazon  has  inestimable  pro- 
ductive capacity  in  rubber,  cacao,  timber,  and  similar  gifts  of  nature,  but 
no  one  can  foretell  how  soon  or  under  what  conditions  this  region  will  be 
reclaimed  for  man's  habitation  and  food  supph". 

The  third  great  geologic  sulxlivision  of  South  America  may  be  called 
the  region  of  the  Eiver  Plate.  This  embraces  a  large  part  of  the  interior 
■of  Brazil,  the  whole  of  Paraguay  and  Uruguay,  and  the  upper  portion  of 
Argentina.  The  lower  half  of  this  last-named  republic,  although  it  is 
independently  drained  into  the  Atlantic  Ocean,  does  not  differ  materially 
from  the  rest,  and  should  be  considered  as  a  part  of  it. 

The  Ancient  Pampean  Sea  is  the  descriptive  title  given  to  the 
area  mentioned.  This  was  the  basin  from  which  the  original  La  Plata 
received  its  water  to  pour  into  the  ocean.  And  it  was  a  still  mightier 
river  in  those  times  !  Estimates  make  it  even  greater  than  the  ancient 
Amazon,  and  w^ell  up  to  the  modern  Amazon,  for  the  latter  river  dis- 
charges over  5,000,000  cubic  feet  a  second,  a  much  stronger  flow  than 
formerly,  Avhile  the  ancient  La  Plata  must  have  had  a  maximum  dischaige 
of  4,000,000  cubic  feet  per  second.  This  old  lake  was,  by  the  advance 
of  the  ages,  filled  by  the  silt  washed  down  from  the  slope  of  the  Andes, 
and  the  western  edge  was  permanently  strengthened  as  a  barrier  by  a 
gradual  uprising.  On  the  east  a  process  of  erosion  took  place  as  the 
w^aters,  seeking  an  escape  from  the  moderate  plateaii  bounded  by  the 
Sierra  of  the  Brazilian  coast,  found  outlet  also  through  the  Parana  basin, 

1  Reprinted  from  the  Ihdletin  of  the  Geographical  Society  of    Philadelphia   for   April 
1909. 
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and  where  they  rushed  with  increasing  volume  toward  the  south-west, 
they  gashed  a  way  to  the  inland  sea  down  what  are  now  the  Falls  of  the 
Iguazu,  the  Guayra  and  the  Uberaponga,  considered  by  those  fortunate 
enough  to  have  visited  them  as  equal  in  power  if  not  altogether  in 
grandeur,  to  Niagara. 

The  filling  of  this  lake  was  therefore  not  due  to  volcanic  action,  but 
to  slow  growth.  It  is  even  yet  going  on,  and  quite  within  recent  historic 
times  the  tip  of  the  Eiver  Plate  has  receded,  and  now,  according  to  maps 
in  the  possession  of  the  Library  of  the  Minister  of  Public  Works  of  the 
Argentine  Grovernment,  the  delta  is  much  closer  to  the  ocean  than  it  was 
when  the  river  was  first  navigated. 

The  River  Plate  is  but  the  estuary  of  several  river  systems.  The 
nearest  tributary  is  the  Uruguay,  which  forms  for  much  of  its  course  the 
boundary  l)etween  the  republics  of  Uruguay  and  Argentina  ;  it  comes  in 
from  the  north  and  east,  and  is  a  strong  body  of  water,  coraparal)le  to 
the  Tennessee.  The  greatest  tributary  is  the  Parana ;  this  river  rises  in 
the  tropic  highlands  of  Brazil,  and  becomes  a  stream  of  the  first  class, 
with  a  seasonal  rise  and  fall  of  twenty  feet  and  more,  as  it  passes  through 
Argentine  territory.  Another  tributary,  but  in  reality  a  branch  of  the 
Parana,  is  the  Paraguay  toward  the  north,  which  passes  from  the  mid- 
lands of  Brazil,  at  one  place  only  a  few  miles  from  the  headwaters  of  part 
of  the  Amazon  basin,  through  the  republic  of  Paraguay.  A  fourth,  and 
but  little  known  river,  is  the  Pilcomayo,  forming  the  boundary  between 
Argentina  and  Paraguay,  and  draining  from  the  Bolivian  plateau  on  the 
north-west.  Other  rivers  add  to  the  volume  of  water  poured  into  the 
Parana,  but  those  mentioned  show  the  immense  area  of  the  basin  which, 
by  the  nature  of  the  ground,  contriljutes  to  the  region  of  the  River 
Plate. 

This  La  Plata  has  a  mean  average  discharge  80  per  cent,  larger  than 
that  of  the  Mississippi,  the  former  being  about  288  cubic  miles,  and  the 
latter  156  cubic  miles.  Its  drainage  basin  measures  1,200,000  square 
miles,  one-third  the  size  of  the  United  States.  This  includes  a  portion 
of  Brazil  and  Bolivia,  the  whole  of  Paraguay  and  LTruguay,  and  about  one 
half  of  Argentina.  To  this  add  part  of  the  lower  half  of  the  Argentine 
territory,  and  we  have  an  area  of  1,500,000  square  miles  of  alluvial  land 
which  already  is,  or  in  time  will  be,  brought  into  agricultural  or  pastoral 
use  for  man. 

It  must  be  remembered,  too,  that  this  is  by  no  means  a  tropical 
country.  Buenos  Aires  and  Montevideo,  the  natural  and  improved  sea- 
ports profiting  b}^  the  commerce  of  this  region,  and  situated  aliout  at  the 
centre  of  the  north  and  south  line,  are  on  the  same  parallel  and  enjoy 
the  same  climate  as  Los  Angeles  and  Charleston,  in  the  United  States, 
or  Melbourne,  Australia,  and  Capetown,  Africa.  Asuncion,  the  capital 
of  Paraguay,  is  950  miles  north  of  these  cities.  The  southern  limit  of 
Argentina  corresponds  to  Lalirador  and  Kamtchatka,  but  the  climate 
resembles  that  of  the  northern  United  States.  In  longitude  the  mouth 
of  the  River  Plate  is  slightly  east  of  Nova  Scotia,  and  a  straight  line 
can  be  drawn  from  it  to  Liverpool  ;  the  western  boundary  of  Argentina 
corresponds  to  the    longitude  of    Augusta,  Maine.     Only  the    extreme 
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northern  tip  of  the  whole  area  is  actually  between  the  Tropic  of  Capri- 
corn and  the  Equator,  and  therefore  nearly  every  square  mile  is  suscep- 
tible of  just  such  productive  activities  as  we,  in  the  United  States, 
understand  and  have,  within  broad  limits,  put  into  practice.  Of  the  above- 
mentioned  million  and  a  half  square  miles,  1,366,000  l>elong  to  Argentina, 
158,000  to  Paraguay,  and  72,000  to  Uruguay;  the  remainder,  although 
industrially  contiguous  to  the  River  Plate,  are  politically  parts  of  Brazil 
and  Bolivia.  As  a  matter  of  fact,  only  one-tenth  of  this  can  be  said  to 
be  at  present  touched  by  cultivation,  but,  examined  as  to  future  possi- 
bilities, it  can  be  conservatively  stated  that  one-third  is  forest  and  river 
land,  one-third  is  suitable  to  pasture,  and  one-third  will  be  given  to 
agriculture. 

Two  subdivisions  of  Argentina  must  be  lirought  to  notice.  One  is 
to  the  west,  lying  against  the  eastern  base  of  the  Andes  and  at  a  much 
higher  elevation  than  the  rest  of  the  country.  This  region  partakes  of 
the  climate  and  productive  characteristics  of  the  adjacent  portion  of 
Chile ;  here  are  found  the  greater  supply  of  whatever  minerals  the 
country  can  boast,  the  vine,  and  other  products  of  the  mountains.  When 
this  ridge  Avas  upheaved  in  some  spasm  of  nature,  the  western  boundar}'- 
against  the  Pampean  Sea  Avas  established,  and  when  man  set  a  limit  to 
the  ambition  of  one  nation  against  another,  Argentina  secured  possession 
of  her  share,  l)ut  geographically  it  is  distinct  from  the  lower  drainage 
basin  of  the  River  Plate.  The  second  is  the  relatively  unsettled  section 
south  of  the  deep  indentation  of  Bahia  Blanca.  Onlv  a  few  years  ago 
this  was  the  mysterious  Patagonia,  full  of  gigantic  Indians,  mvsterious 
bipeds,  and  analogous  horrors,  but  to-day  it  is  about  as  Avild  as  the  Pan- 
handle of  Texas,  and  migi'ation  is  as  rapidly  tending  that  way  as  it  is 
toward  our  OAvn  unreasonably  maligned  Bad  Lands.  Although  the  soil 
is  to  a  great  extent  alluvial,  some  features  of  the  country  are  volcanic, 
and  the  width  is  so  narrow  that  no  great  distinction  can  1  »e  made  between 
the  two  geologic  formations.  Certain  it  is,  however,  that  nuich  of  the 
land,  once  called  "  cursed "  by  so  eminent  an  authority  as  Darwin,  is 
susceptible  of  civilisation. 

Commerciallv  and  industrialh^  speaking,  this  discussion  of  the 
geography  of  all  this  area  has  a  markedly  practical  beai'ing  upon  the 
present  character  and  future  possibilities  of  the  country.  In  the  first 
case,  the  foreign  commerce  is  gi'eat,  but  it  is  bound  to  develop  into 
something  much  gi'eater,  and  prophets  of  clearer  vision  than  I  have 
declared  that  the  region  of  the  River  Plate  Avill  be  one  of  the  foremost 
granaries  of  the  world  before  the  middle  of  this  century.  It  has  been 
estimated  that  the  world's  stock  of  wheat  will  be  behind  the  demand  for 
it  made  by  an  increased  population  in  1931,  and  the  region  of  the 
Ancient  Pampean  Sea  can  gi-ow  Avheat  for  100,000,000  people.  But 
better  still,  this  wheat  can  be  got  to  market  Avith  greater  expedition  and 
less  cost  than  from  any  other  similar  acreage.  Every  section  of  the  food- 
producing  belt  of  the  Plate  is  A\'ithin  five  hundred  miles  of  ocean  trans- 
portation. Even  Asunci6n,  one  thousand  miles  from  the  Atlantic  Ocean, 
can  load  foreign  steamers  at  her  docks  ;  Corrientes,  in  Argentina,  partakes 
of  the  same  commerce,  l)ut  Avhen  plans  now  in  contemplation  are  carried 
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out,  both  of  these  cities  will  be  able  to  accommodate  European  liners  of 
modern  draught  and  tonnage.  Already  Santa  Fe,  and  Rosario,  225 
miles  above  Buenos  Aires,  have  direct  ocean  navigation  ;  Eosario  being 
equipped  with  modern  docks,  elevators  and  tracks,  which  allow  of 
immediate  loading  from  the  farm  to  the  vessel.  The  channel,  when 
finally  dredged  thus  far  up  the  Rio  de  la  Plata  and  the  Parana,  will  have 
a  depth  of  nineteen  feet  to  Santa  Fe  and  of  ten  feet  to  Corrientes  and 
Asuncion. 

The  Uruguay  River,  forming  for  some  distance  the  boundary  be- 
tween the  Republics  of  Uruguay  and  Argentina,  is  already  navigable  to 
Concepcion,  but  the  channel  will  as  soon  as  possil)le  be  deepened  so  as  to 
accommodate  ocean  steamers  of  a  draught  of  nineteen  feet. 

This  splendid  Huvial  system,  actually  in  use  or  susceptible  of  future 
development,  is  directly  the  result  of  the  geographic  configuration  of  the 
Ancient  Pampean  Sea.  The  deposits  brought  down  during  the  ages 
have  given  a  crust  of  fertile  soil  over  the  larger  extent  of  the  drainage 
basin,  and  when  the  demand  arises,  the  products  from  the  east,  north 
and  west,  from  the  temperate  regions  of  Uruguay  and  Argentina,  as 
well  as  those  from  the  extreme  high  latitudes  and  plateau  lands  of  Brazil 
and  Paraguay,  will  be  easily  exchangealtle  for  everything  needed  from 
the  factories  of  America  and  Europe. 

In  addition  to  the  great  river,  Argentina  and  Uruguay  have  other 
ports  from  which  their  increasing  commerce  can  be  shipped  abroad. 
Some  are  natural  harbours,  requiring  but  a  moderate  outlay  to  make 
them  approachable  and  safe,  others  are  as  yet  not  much  more  than  road- 
steads, to  he  rendered  secure  only  by  artificial  means.  All,  however,  are 
free  from  the  dangers  and  difliculties  pertaining  to  a  rocky,  precipitous 
coast.  When,  therefore,  the  increase  of  productivity  demands  such 
channels  of  commerce,  they  will  be  supplied,  all  the  way  to  the  Strait  of 
Magellan. 

If  nature,  in  her  bounty,  has  been  thus  generous  to  this  portion  of 
South  America,  it  is  equally  true  that  in  the  interior  the  geographic 
formation  is  admirably  adopted  to  the  economic  needs.  On  the  immense 
pampas  of  Argentina  is  the  longest  stretch  of  absolutely  straight  railway 
track  in  the  world — over  175  miles — and  if  the  engineer  in  building  it 
had  had  this  aim  in  view,  he  might,  by  avoiding  an  insignificant  and 
unnecessary  curve,  have  added  seventy  miles  more.  This  was  but  follow- 
ing the  lie  of  the  ground.  The  thirteen  thousand  miles  of  railway  in 
Argentina,  the  thirteen  hundred  in  Uruguay,  have  been  the  results  of 
the  economic  advances  of  the  country.  They  presented  no  difiiculties  of 
construction,  and  the  marvellous  feats  of  engineering  seen  in  Brazil, 
Peru,  and  other  parts  of  Latin- America,  were  not  required.  The  land  is 
flat  ;  here  and  there  are  streams  to  cross,  and  on  the  Parana  floods  have 
ofl"ered  such  obstacles  that  the  system  of  ferries  has  been  adopted — the 
first  car  ferry  in  South  America  having  been  operated  a  distance  of 
thirty-seven  miles,  across  that  river  ;  here  and  there  are  hills,  but  only 
such  as  those  with  which  we  are  familiar  in  Iowa,  or  perhaps  Massa- 
chusetts. It  is  only  when  the  foot  of  the  Andes  is  reached  that  moun- 
tain climbing  like  that  in  the  AUecchanies  and   Rockies  is  a  factor  in 
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rail-roading.  Then,  indeed,  the  engineer's  art  is  taxed,  and  beautiful 
results  are  accomplished.  The  Pass  of  the  Andes,  used  in  through 
travel  between  Argentina  and  Chile,  is  su1)lime  both  as  a  fact  of  nature 
and  of  art.  AVhen  the  tunnel,  still  being  built  to  connect  the  two 
ends  of  the  railway — this  will  probably  be  finished  in  1910 — is  in  use, 
the  passage  from  ocean  to  ocean  can  be  made  in  forty  hours,  and  all 
phases  of  South  American  landscape  and  geography  will  be  objectively 
presented  by  this  trip. 

The  statement  that  every  foot  of  soil  of  this  immense  area  of  the 
southern  continent  was  within  five  hundred  miles  of  navigation  was  no 
slip  of  the  pen.  It  cannot  be  denied  that  Asuncion  and  the  upper 
reaches  of  the  Alta  Parana  are  one  thousand  miles  above  salt  water,  but 
even  now  much  of  this  region  is  accessible  to  steamers  coming  from 
abroad  up  the  river,  and  when  the  channel  improvements  are  completed, 
a  shorter  haul  than  the  above  maximum  will  place  all  produce  in  cargoes 
for  any  part  of  the  world.  Jujuy,  also,  the  best-known  station  in 
Northern  Argentina,  is  one  thousand  miles  from  Buenos  Aires,  but  it  is 
much  less  than  that  from  the  Pacific  Ocean,  and  it  will  not  be  many 
years  until  a  haul  of  less  than  five  hundred  miles  across  the  Andes  will 
find  a  shipping  port  on  the  Pacific  Ocean.  Again,  the  newer  railways, 
extending  toward  the  south-west  into  the  once  despised  Patagonia,  lead, 
over  the  travelled  highway,  to  Buenos  Aires.  This  may  measure  more 
than  one  thousand  miles,  but  to  the  newer  port  of  Bahia  Blanca  the 
distance  is  less  ;  OA'er  the  Andes,  by  almost  the  first  surveyed  line  across 
the  continent,  the  distance  is  much  shorter  to  the  Pacific,  while  to  Punta 
Arenas,  the  growing  free  port  of  Chile  on  Magellan  Strait,  the  haul  will 
be  about  five  hundred  miles  either  way. 

The  problem,  in  this  part  of  the  world,  has  been  to  get  the  increasing 
products  of  the  soil  to  market :  how  successfully  it  has  been  met  may  be 
judged  by  the  fact  that  Argentina's  foreign  commerce  has  averaged 
upwards  of  Si 00  per  head,  a  greater  commerce  than  that  of  any  of  the 
large  exporting  nations.  Commerce,  however,  has  only  followed  pro- 
ductive industry.  The  latter  as  well  as  the  former  has  been  singularly 
favoured  by  the  geologic  conditions  existing  in  this  particular  portion  of 
the  world.  AVhen  the  Spaniards  discovered  the  land,  they  had  hoped,  as 
the  names  of  the  country  and  river  indicate,  to  unearth  the  precious 
minerals  ;  they  found,  howe^^er,  a  nearly  unoccupied  region,  awaiting 
after  a  preparation  of  thousands  of  years  some  one  to  take  advantage  of 
nature's  goodwill.  At  first  these  luxuriant  pampas  were  used  for  cattle  ; 
even  yet  the  production  of  cattle  and  sheep  is  enormous.  Not  so  very 
long  ago  cereals  were  introduced.  Scarcely  a  genei'ation  back  the  Kiver 
Plate  imported  wheat  for  its  bread,  while  to-day  the  wheat  exports  from 
this  region  place  it  among  the  great  producers  of  the  world.  To  wheat 
has  been  added  corn,  linseed,  alfalfa  and  barley.  Everything  will  gi'OAv 
on  this  rich  soil.  Pastoral  industry  is  slowly  giving  way  to  the  cultiva- 
tion of  cereals,  as  is  the  case  in  Texas,  but  the  area  suitable  for  each  is  so 
vast  that  it  can  hardly  be  estimated,  and  Avhen  modem  intensive  agricul- 
ture is  once  applied,  as  we  think  of  it  in  Pennsyhania  and  Kansas,  the 
total  of  the  crops  will  be  enormous. 
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Cereals  and  cattle  are  by  no  means  all,  however,  which  this  region 
will  produce.  There  is  cotton,  the  grape,  all  the  fruits  from  apples  to 
oranges,  and  sugar.  In  the  north  nature  has  provided  many  hard  woods, 
in  the  south  the  pine.  Man  himself  could  not  have  combined  the  soil, 
climate,  drainage  and  accessibility  with  greater  kindness,  had  the  creation 
of  the  world  lain  in  his  power.  The  United  States  has  been  called  by 
the  Germans  "  Das  land  der  unbegrenzten  Moglichkeiten  "  ;  South  America 
has  an  area,  about  one-third  the  size  of  the  United  States,  with  commen- 
surate productive  possiliilities.  Its  geographic  formation  has  contributed 
remarkably  to  its  economic  condition,  and  the  energy  of  man  may  be 
counted  on  to  do  the  rest. 


GEOGEAPHICAL     NOTES. 

Europe. 

Geography  of  Central  Europe. — We  have  received  from  Professor 
Neumann  a  copy  of  the  section  on  Europe  {general)  and  Central 
Europe,  which  he  has  contributed  to  the  fifth  edition  of  Scobel's 
Geographisches  Handhurh.  This  forms  a  thick  pamphlet  of  about  three 
hundred  pages,  copiously  illustrated  with  maps,  charts,  diagrams,  some 
excellent  photographs,  and  two  rather  poor  coloured  plates,  which  display 
more  conscientiousness  than  artistic  feeling.  In  view  of  the  excellence 
of  the  photographs,  we  think  the  insertion  of  these  two  plates  a  mistake. 
Our  only  other  criticism  is  the  German  type,  which  a  foreigner  may  be 
permitted  to  regard  as  unjustifial)le  in  a  scientific  work. 

As  regards  the  contents  of  the  book,  under  Central  Europe  are 
included  only  the  German  Empire,  Switzerland,  and  Austria-Hungary, 
the  major  part  of  the  space,  as  was  to  be  expected,  being  devoted  to  the 
German  Empire.  The  general  part  contains  some  interesting  discussions 
on  climate,  the  flora  and  fauna,  and  so  forth,  and  we  note  as  a  useful 
point  that  there  is  a  general  treatment  of  the  Alps  as  one  group,  apart 
from  State  boundaries.  Professor  Neumann  recognises  in  Europe  four 
great  climatic  zones — (1)  the  cold  region;  (2)  the  region  of  uniformly 
distinl)uted  rainfall,  marked  by  decrease  in  precipitation  from  west  to 
east,  with  an  increase  in  the  annual  range  of  temperature  in  the  same 
direction ;  (3)  the  sub-tropical  or  Mediterranean  region,  with  mild 
winters  and  hot,  dry  summers ;  (4)  the  south-eastern  region,  with  a 
continental  climate,  showing  a  great  temperature  range,  and  a  marked 
reduction  in  the  rainfall.  The  same  regions  serve  to  define  the  four 
main  plant  regions,  Mdiich  are  given  as  (1)  the  tundra;  (2)  the  forest 
region,  the  original  woods  being  now  largely  replaced  by  cultivated 
plants  ;  (3)  the  Mediterranean  region  ;  (4)  the  steppe  region. 

Africa. 
Distribution  of  Precipitation  in   the  Western  Sudan. — An 

article  Ijy  M.  Liicieu  Marc  in  the   Annales  de  Ge'ogruphle  (97)  deals  with 
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this  question,  and  brings  out  some  interesting  points.  The  area  dealt 
with  is  that  inchided  between  the  coast  of  Guinea  and  the  loop  of  the 
Niger.  In  this  area  meteorological  figures  are  unfortiniately  availal)le 
only  for  a  limited  period,  so  that  the  conclusions  drawn  are  necessarily 
somewhat  provisional  in  character.  The  paper  gives  maps  and  diagrams 
showing  the  distriljution  of  rain  during  the  different  months,  Init  the 
following  are  the  chief  points  of  general  interest.  In  the  first  place  it  is 
to  be  noted  that  in  Africa,  as  contrasted  with  the  other  continents,  the 
distribution  of  rainfall  throughout  the  year  is  determined  solely  l)y  the 
(apparent)  movements  of  the  sun.  The  influence  of  the  monsoons 
extends  to  some  extent  inwards,  it  is  true,  fi-om  the  eastern  seal)oard,  but 
in  all  the  western  and  central  region  it  would  seem  to  be  only  the 
periodical  displacement  of  the  Zone  of  Tropical  Calms  which  influences 
precipitation.  In  Africa  this  zone  extends  over  some  1 2°  to  1 6"  degrees  of 
latitude.  In  the  centre  of  the  zone  is  a  region  of  virtually  daily  rain  ; 
in  passing  from  this  centre  the  precipitation  diminishes  in  amount,  until 
outside  the  limits  of  the  zone  there  is  total  drought.  The  displacement 
in  latitude  of  the  zone  of  calms  varies  in  different  regions,  l:»ut  in  general 
terms  it  may  be  said  that  the  oscillations  reach  their  niinimum  in  Central 
Africa,  and  their  maximum  in  Western  Africa.  It  is  apparently  to  the 
north  of  Timbuktu  that  is  found  the  most  elevated  latitude  in  which 
tropical  rains  occur. 

As  a  result  of  the  movements  of  the  zone  it  is  found  that  in  all  the 
region  under  discussion  there  is  a  dr}^  season  from  November  to  January, 
a  small  amount  of  rain  occurring  in  February  in  the  southern  part  of  the 
region.  From  February  onwards  the  rains  progressively  increase.  As 
regards  the  maximum  two  conditions  occur.  About  Gambaga  (lat. 
approx.  10°  N.)  there  is  a  maximum  about  the  end  of  May  or  beginning 
of  June,  a  minimum  in  July,  and  a  new  maximum  towards  the  end  of 
August.  At  "Wagadugu  (lat.  about  12°  N.)  there  is  one  maximum  in 
August.  The  limit  between  the  two  regions  occurs  in  about  11°  N. 
These  facts  have  considerable  economic  importance.  In  the  region  where 
two  rainy  seasons  occur  the  natives  reap  tAvo  harvests  from  the  same 
field  each  year.  At  the  end  of  March  a  millet  of  rapid  growth  is  sown, 
which  is  reaped  at  the  beginning  of  Jn\y.  As  soon  as  the  harvest  is 
reaped  sorghum  is  sown,  which  is  reaped  at  the  beginning  of  November. 
AVhere  there  is  only  one  rainy  season  two  crops  cainiot  be  obtained. 

The  rainfall  of  course  diminishes  towards  the  north,  but  the  limit  to 
which  tropical  rains  extend  is  not  easy  to  fix.  It  is  certainly  north  of 
Timbuktu,  and  perhaps  reaches  the  Tropic.  The  Niger  territories  receive 
proportionately  much  more  rain  than  the  Nile  valley.  Thus  Timljuktu 
in  16°  43'  N.  lat.  receives  more  than  twice  as  much  rain  as  Khartiun  in 
15°  36'  (236  mm.  or  8*3  inches,  against  107  mm.  or  4-1  inches). 

Lieutenant  Boyd  Alexander's  Expedition  in  West  Africa. — 

Lieutenant  Boyd  Alexander  left  England  on  l)ecen)ber  12  last  with  the 
object  of  thoroughly  exploring  the  islands  of  San  Thom6,  Principe,  and 
Annobon,  chiefly  from  a  zoological  point  of  view  (cf.  p.  37).  He  was  accom- 
panied, as  usual,  Ijy  his  collector,  Jose  Lopes.     After  a  stay  of  some  four 
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months  in  these  islands  the  expedition  was  to  cross  over  to  Victoria  in  the 
Cameroons,  with  the  object  of  carrying  out  a  thorough  zoological  explora^ 
tion  of  the  Cameroon  mountain.  A  letter  from  Lieutenant  Alexander, 
dated  from  Buea,  has  been  received  Ijy  the  Eoyal  Geographical  Society. 
It  contains  some  interesting  infomnation  concerning  his  work  in  the 
Cameroons,  and  especially  concerning  the  great  earthquake  which  occiu-red 
there  Avhile  he  was  on  the  mountain. 

Arriving  at  Victoria  on  March  27,  he  started  for  Buea  the  same  day. 
On  the  29th  he  left  Buea  for  the  Cameroon  mountain  and  made  a  camp 
at  an  altitude  of  about  6500  feet  in  the  thick  forest  which  begins  just 
above  Buea  and  clothes  the  sides  of  the  mountain  to  a  height  of  about 
7000  feet.  Beyond  the  forest  the  ascent  to  the  tirst  ridge,  8500  feet 
high,  becomes  steep.  The  sides  of  the  mountain  are  covered  with  thick 
grass,  and  scarred  l)y  deep  vertical  channels  and  cavernous  fissures. 
Lieutenant  Alexander  made  his  own  road  to  the  peak  in  about  eight 
days,  though  the  actual  ascent  from  Buea  would  take  only  five  and  a  half 
hours.  After  the  first  camp  no  water  was  found,  and  the  party  had  to 
carry  their  own.  From  the  second  camp  Lieutenant  Alexander  obtained 
a  wonderful  view  of  the  country  to  the  south  and  of  the  Fernando  Po 
Peak.  Duala  and  the  whole  of  the  Cameroon  river,  with  its  numerous 
creeks  intersecting  a  well-wooded  countr}^,  were  visible.  From  the 
second  camp  the  mountain  begins  to  rise  gradually  till  the- second  ridge 
is  reached,  and  the  whole  of  its  surface  is  cut  up  hy  old  lava  beds  inter- 
spersed with  thin  grassland.  Beyond  the  second  ridge  there  is  a  small, 
almost  level,  plateau  up  to  the  bottom  of  the  craters  of  the  peak.  The 
peak  itself  is  forljidding,  consisting  of  a  group  of  vast  craters,  or  rather 
ashpits,  which  Lieutenant  Alexander  thinks  are  still  active  as  the  cinder 
appeared  to  have  been  freshl}'  thrown  up. 

Up  to  the  time  of  the  earthquake  Lieutenant  Alexander  had  made  a 
very  interesting  collection  of  birds,  chiefly  from  the  forest.  The  Avork  of 
collecting  them  is  described  as  clilhcult,  owing  to  the  density  of  the 
forest.  The  weather  up  to  April  was  very  wet,  an  unusual  thing,  as  the 
Avet  season  does  not  begin  until  the  end  of  June. 

Lieutenant  Alexander  describes  his  experiences  during  the  earthquake 
on  the  night  of  April  26.  It  was  very  dark,  he  says,  and  at  eight 
o'clock,  while  he  was  sitting  in  his  tent,  he  thought  that  the  ground 
tremlded  a  little.  Not  two  minutes  later  a  terrible  shock  shook  the 
mountain  side.  Other  shocks  followed  at  inter\^ls  of  five  to  six  minutes, 
preceded  hy  terrific  noises  from  the  hills  above.  Forest  trees  kept  crash- 
ing doAvn  and  snapping  like  matches,  and  the  cries  of  the  terrified  monkeys 
added  to  the  confusion.  At  three  o'clock  Lieutenant  Alexander,  as  the 
shocks  grew  Avorse,  abandoned  his  camp,  and  marched  through  the  forest 
in  drenching  rain  to  Buea.  An  hour  after  he  left  camp  it  was  covered 
with  stones  from  the  slopes  above.  On  the  first  night  of  the  earthquake 
over  one  hundred  shocks  were  felt. 

Lieutenant  Alexander  found  Buea  practicall_y  deserted,  all  the  white 
men  having  gone  to  Duala.  There  Avas  much  consternation  among  the 
natives,  though  the  old  people  said  that  about  thirty-six  years  ago  a 
similar  out])urst  occuiTcd,  Avhen  the  lava  stream  took  the  same  course  as 
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it  did  on  this  occasion — namely,  to  the  north-east.  The  natives  there, 
and  even  at  Victoria,  say  that  Lieutenant  Alexander  has  been  the  cause 
of  this  earthquake  :  that  he  went  up  to  the  top  of  the  mountain,  fired 
into  the  crater,  and  moved  to  Avrath  the  devil  that  dwells  therein.  This 
devil,  according  to  them,  is  one-eyed,  half-man,  half-beast,  and  grass 
hangs  down  from  his  limbs. 

On  May  7  Lieutenant  Alexander  returned  from  an  inspection  of  the 
burning  craters,  which,  he  says,  were  a  wonderful  sight,  almost  bafiling 
description.  They  are  situated  in  the  north-east  portion  of  the-mountain, 
and  not  far  from  its  eastern  ridge.  He  calculated  these  ci'aters  to  be 
about,  as  the  crow  flies,  seven  and  a  half  miles  from  Buea.  From  the 
nature  of  the  shocks  felt  at  Buea  he  says  these  two  craters  must  have 
close  connection  with  the  peak  itself  and  the  mountain  directly  to  the 
north  of  Buea.  At  a  village  situated  at  the  south-eastern  base,  where 
Lieutenant  Alexander  stayed  for  two  nights  l)efore  reaching  the  two 
craters,  he  felt  some  of  the  shocks  experienced  at  Buea.  He  managed  to 
get  within  200  yards  of  the  big  crater,  the  diameter  of  the  top  of  which 
he  estimates  at  60  yards.  So  close  did  he  go  that  ashes  fell  on  his 
clothes,  and  several  stones  came  perilously  near  him.  The  detonations 
were  terrific,  great  volumes  of  blue  and  black  smoke  towered  into  the 
sky,  and  were  lit  up  by  lurid  flame,  while  enormous  stones  and  fragments 
were  hurled  high  into  the  air.  The  small  crater,  he  states,  situated  not 
more  than  .30  yards  to  the  east  of  the  l)ig  one,  was  only  just  in  the 
process  of  formation.  Xo  smoke  came  from  it,  but  only  sheets  of  flame. 
Showers  of  red-hot  stones  were  thrown  out,  and  their  ejection  was 
followed  by  appalling  roars. 

Lieutenant  Alexander  managed  to  creep  round  to  the  north-eastern 
end  of  the  big  crater,  where  he  saw  the  stream  of  lava  which  had  made 
its  way  down  a  wide  valley,  running  north-east  by  north.  The  depth  of 
the  lava  bed  he  puts  at  3  feet  4  inches,  and  the  width  at  70  yards. 
The  lava  was  still  smoking.  It  must,  he  thinks,  have  started  on  the 
night  of  the  28th,  when  the  whole  of  the  sky  to  the  north-east  was  lit 
up,  as  it  was  again  on  the  next  two  nights.  On  May  7,  at  7.30,  the  sky 
was  once  more  lit  up  in  the  same  direction,  probal^ly  by  the  glow  from 
the  stream  of  lava  just  released  from  the  second  crater.  The  desolation 
where  the  lava  had  flowed  Avas  tremendous — everything  had  been  burnt 
up,  and  the  trunks  of  the  trees  stood  out  like  twisted  iron. 

America. 

Bolivian  Anthropology. — AVe  have  received  three  large  volumes 
on  this  snbjt'ct  l)y  Dr.  Arthur  Chervin,  Avhich  form  part  of  the  Report  of 
the  French  Scientific  Mission  to  Bolivia  organised  by  MM.  G.  de  Cr6qui 
Montfort  and  E.  Senechal  de  la  Grange.  The  volumes  contain  an  enor- 
mous mass  of  material  relating  to  the  Lidian  tribes  of  Bolivia,  including 
much  anthropometric  Avoi^k,  in  addition  to  many  facts  of  a  more  general 
nature.  An  interesting  preface  l)y  M.  Leon  Bourgeois  deals  especially 
with  the  half-1)reeds,  due  to  the  crossing  of  the  Spanish  and  the  Lidians. 
M.  Bourgeois  points  out  that,  at  the  time  of  the  discovery  of  America,  the 
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diiference  in  civilisation  between  the  conquerors  and  the  conquered  was 
not  very  great,  and  there  was  no  instinctive  antipathy  between  the  two 
races.  Cortes  encouraged  intermarriage,  and  the  result  is  a  very  large 
number  of  persons  of  mixed  blood,  with  whom  it  is  possible  the  future  of 
the  country  lies.  In  this  respect  the  conditions  in  Spanish  America  are 
vastly  dift'erent  from  those  obtaining  in  other  parts  of  the  world  more 
recently  opened  up  to  European  civilisation.  In  these  countries  the  gap 
between  the  incomers  and  the  natives  is  too  great  to  permit  of  legitimate 
marriage  with  the  object  of  founding  a  family,  and  yet  in  many  cases  it 
would  seem  that  the  best  hope  for  the  future  would  lie  with  a  race  of 
mixed  origin.  The  subject  is  obviously  one  fitted  to  give  rise  to  inter- 
esting speculations.  Meantime  the  account  in  these  volumes  of  the 
mixed  race  in  Bolivia  will  be  read  with  interest. 

Of  the  Indian  tribes,  the  Qu6chuas  of  the  High  Plateaux  are  most 
fully  dealt  with.  These  Indians  only  eat  meat  rarely,  the  potato  forming 
the  basis  of  their  diet,  together  with  maize,  beans,  etc.  The  position  of 
the  women  is  good,  and  they  are  rarely  ill-ti"eated  except  when  their 
husbands  are  intoxicated,  when  they  appear  to  lose  most  of  their  usual 
virtues.  Both  parents  are  fond  of  their  children,  who  are  kindly  treated, 
but  the  birth-rate  is  low  and  the  death-rate  high,  so  that  the  natives 
appear  to  be  steadily  diminishing  in  number.  The  low  natality  has  been 
demonstrated  for  other  tribes  of  Indians,  and  is  a  very  remarka])le  fact, 
in  view  of  the  practical  universality  of  marriage  and  re-marriage.  Infanti- 
cide does  not  occur,  and  the  moral  standard  in  both  sexes  is  high. 

Polar. 

Scottish  Arctic  Expedition. — Dr.  William  S.  Bruce,  of  the  Scottish 
Oceanographical  Laltoratory,  Edinlnirgh,  has  chartered  the  steam  ti^awler 
Conqueror,  of  Leith,  which  has  been  refitted  for  a  scientific  expedition  to 
Prince  Charles  Foreland,  Spitzbergen.  It  may  be  remembered  that  in 
association  with  H.S.H.  the  Prince  of  Monaco,  Dr.  Bruce  carried  on  two 
seasons'  exploration  work,  especially  as  regards  the  topography,  geology, 
botany  and  zoology  of  this  interesting  and  little  known  island.  He  has 
communicated  papers  to  this  Magazine  (see  vol.  xxiii.  p.  141),  the  Royal 
Physical  Society  of  Edinburgh,  and  the  Royal  Geographical  Society  of 
London  on  the  results  of  these  expeditions,  and  the  present  expedition  is 
a  continuation  of  the  work.  He  takes  with  him  a  strong  scientific  staft', 
including  Mr.  J.  V.  Burn  Murdoch,  F.G-.S.  ;  Mr.  John  Mathieson,  of  the 
Ordnance  Survey  Stafl',  Scotland,  who  will  act  as  chief  surveyor ;  Dr. 
R.  N.  Rudmose  Brown,  late  of  the  Scotia ;  Mr.  H.  Hannay,  F.Gr.S.,  and 
Mr.  A.  M.  Peach,  B.Sc,  son  of  Dr.  Peach,  F.R.S.,  who  will  act  as 
geologists  :  Mr.  Ernest  A.  Miller,  who  accompanied  him  on  his  first 
expedition  to  Prince  Charles  Foreland,  and  who  has  since,  under  the 
auspices  of  the  Argentine  Republic,  acted  as  meteorologist  at  the  Station 
in  Scotia  Bay,  South  Orkneys.  Mr.  Alastair  Geddes,  son  of  Professor 
Patrick  Geddes,  also  accompanies  the  expedition,  which  is  expected  to 
return  to  Scotland  in  September. 

The  Annexation  of  Graham  Land. — It  mav  be  of  interest  to  call 
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attention  to  the  fact  that  by  letters  patent,  published  in  July  of  last  year, 
"  the  groups  of  islands  known  as  South  Georgia,  the  South  Orkneys,  the 
South  Shetlands,  and  the  South  Sandwich  Islands,  and  the  territory  known 
as  Graham  Land,  situated  in  the  South  Atlantic  Ocean  to  the  south  of 
the  fiftieth  parallel  of  South  latitude  and  the  eightieth  degree  of  West 
longitude,"  are  declared  to  lie  dependencies  of  the  Falkland  Islands  and  to 
be  under  the  jurisdiction  of  the  Governor  of  these  islands.  Of  these  islands 
South  Georgia  has  for  long  been  a  dependency  of  the  Falklands,  having 
been  annexed  by  Britain  in  1775.  But  the  South  Shetlands  were  at 
one  time,  at  least  nominally,  claimed  by  the  Argentine  Republic,  and  the 
same  country,  it  must  be  remembered,  makes  use  of  the  South  Orkneys 
for  the  meteorological  observatory  which  they  took  o^er  from  the  Scotia 
and  still  maintain.  The  South  Sandwich  Group  is  still  unexplored 
though  it  is,  or  until  recently  undoubtedly  was,  visited  by  sealing 
schooners.  This  annexation  of  part  of  the  Antarctic  regions  is  the  first 
attempt  to  lay  serious  claim  to  what  was  previously  no-man's  land.  It  no 
doubt  arises  from  the  fact  that  these  Avaters  are  now  visited  by  a  number 
of  whalers  who  are  making  shore  stations,  such  as  at  Deception  Island 
(cf.  p.  327),  and  South  Georgia.  A  whaling  station  is  also  to  be  established 
on  New  Island,  a  small  island  of  the  Falkland  Group.  A  whaler  has 
now  to  pay  an  annual  licence  at  the  Falkland  Islands  to  be  allowed  to 
fish  in  these  waters  and  to  make  use  of  the  harliours  of  the  islands. 

General. 

Prize  Essay  in  Geography  at  Edinburgh  University. — The 

following  suljject  has  been  announced  for  the  essay  for  which  a  silver 
medal  {cf.  p.  202)  is  to  be  given  by  the  Eoyal  Scottish  Geographical 
Society :  "  The  Distribution  of  Towns  and  Villages  in  Scotland  and 
the  Geogi'aphical  Circumstances  affecting  the  importance  of  the  towns  at 
different  times."  The  essay  is  open  for  competition  to  all  students  who 
have  attended  the  ordinary  course  in  Geography  at  Edinburgh  University. 
Essays  must  be  sent  to  the  Lecturer  in  Geography  at  the  University  not 
later  than  Monday,  the  18th  of  October,  1909.  Intending  candidates 
Avill  be  allowed  to  consult  books  and  maps  at  the  Rooms  of  the  Royal 
Scottish  Geographical  Society  at  all  hours  at  which  the  Rooms  are  open, 
and  till  the  30th  of  Septemljer,  through  the  kindness  of  Dr.  Home, 
Director  of  the  Geological  Survey  of  Scotland,  they  will  1)e  permitted,  to 
consult,  at  the  office  of  the  Survey,  33  George  Square,  some  unpublished 
sheets  of  the  map  of  Scotland,  on  the  scale  of  4  miles  to  the  inch,  show- 
ing the  drift  geology. 

The  Distribution  of  Organisms  in  the  Hydrosphere,— In  the 

first  part  of  the  recently  cstalilished  Jiifmi'tf/oiiiilr  Hvrne  ilrr  (lr.<amicn 
Hydrohiologie  u.  Hydrogrcqilik  there  is  an  interesting  article  by  Sir  John 
Murray.  The  full  title  of  the  article  is  " The  Distribution  of  Oiganisnis 
in  the  Hydrosphere  as  affected  by  varying  chemical  and  physical 
conditions,"  and  it  may  be  specially  recommencled  to  those  who  have 
followed  the  series  of  articles  on  the  Scottish  Lake  Survey  which  have 
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appeared  here.  These  articles,  it  will  be  reiuemltered,  gave  in  detail  the 
actual  results  of  observation.  In  consequence,  except  for  those  who  were 
already  well  acquainted  with  the  subject,  there  may  have  been  difficulty 
in  understanding  why  these  details  as  to  temjjerature,  animal  and  plant 
life,  etc.,  should  be  regarded  as  of  such  great  importance.  The  article  by 
Sir  John  Murray  may  be  recommended  especially  to  the  notice  of  those 
who  felt  this  difficulty,  for  it  outlines  the  main  general  pro))lems  which 
such  detailed  surveys  as  those  of  the  Scottish  Lakes  are  intended  to 
solve.  It  is  not  possible  here  to  find  sp^ce  to  explain  these  problems 
fully  but  a  few  sentences  may  be  quoted  from  the  jiaper  to  illustrate 
its  nature  and  value  :^"In  early  ages,"  says  Sir  John  Murray,  "the  land- 
surfaces  were  almost  certainly  less  extensive  than  in  these  days,  and  so 
also  were  the  basins  holding  fresh  water.  Continental  land  and  bodies 
of  fresh  water  have  gradually  increased  during  the  slow  evolution  of  the 
existing  surface  features  of  the  planet.  It  is  generally  accepted  that  life 
originated  in  the  ocean,  and  that  in  the  course  of  time  some  species,  with 
more  or  less  difficulty,  adapted  themselves  to  a  fresh-water  and  terrestrial 
habitat.  From  the  most  fundamental  point  of  view  an  organism  may  be 
regarded  as  essentially  a  simple  marine  aquarium,  in  \\'hich  the  cells  of 
the  body  continue  to  live  in  a  circulating  medium  or  serum,  having  a 
composition  similar  to  that  of  ocean-water  in  paheozoic  times.  In  the 
gradual  dispersal  of  organisms  over  the  earth,  those  organisms  have  been 
able  to  flourish  best  in  fresh-water  and  on  land  which  have  been  able  to 
maintain  for  their  circulating  fluids  a  composition  nearly  approaching 
that  of  palaeozoic  sea- water."  ..."  Each  small  or  large  fresh-water  lake 
has  a  peculiarity  or  individuality  of  its  own,  dependent  on  its  position 
with  reference  to  the  adjacent  land  ;  and  this  may  be  contrasted  with 
the  nearly  uniform  conditions  which  prevail  over  wide  areas  in  the  great 
ocean  basins  far  from  land." 

The  Exploration  of  the  Indian  Ocean. — We  have  already  noticed 
here  (cf.  vol.  xxii.,  p.  1G3  ct  anfea)  the  series  of  explorations  carried  out 
l)y  Mr.  Stanley  Glardiner  in  the  Indian  Ocean,  under  the  auspices  of  the 
Percy  Sladen  Trust.  From  a  recent  article  in  Nature  we  learn  that 
Mr.  Gardiner,  with  the  assistance  of  Mr.  H.  Scott  and  Mr.  J.  C.  J.  Fryer, 
is  renewing  his  explorations,  starting  from  the  Seychelles.  The  most 
interesting  portions  of  the  report  referred  to  relate  to  the  exploration  of 
Astove  and  the  adjacent  islands,  lying  to  the  north-west  of  Madagascar. 
At  Astove,  in  places,  there  were  regular  fields  of  coral  with  all  the  corals 
in  their  natural  position,  while  here  and  there  are  small  holes,  five  or  six 
feet  deep,  with  the  sides  all  encrusted  with  corals  as  they  grew.  In 
Assumption,  another  island  of  the  group,  there  were  l)ig  pits,  some  very 
deep,  all  over  the  island.  The  rock  seemed  to  be  honeycoml)ed  with 
holes,  sometimes  covered  in  and  sometimes  open,  through  the  falling  in 
of  the  superficial  layer.  The  deepest  hole  was  45  feet  deep  and,  like 
the  others,  contained  salt  water,  evidently  from  the  sea. 

Another  communication  to  Nature  describes  Mr.  Fryer's  exploration 
in  Aldabra,  which  has  been  described  as  a  typical  atoll,  almost  comjiletely 
land-locked,  and  is  interesting  on  account  of  the  presence  of  giant  land 
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tortoises.  Mr.  Fryer  describes  the  land  surface  as  divided  into  four 
belts,  arranged,  from  the  lagoon  outwai'ds,  as  follows  :  (1)  mangrove 
swamp,  reaching  a  maximum  width  of  about  a  mile  ;  (2)  champignon, 
having  a  surface  of  much-modified  coral  rock,  covered  with  a  dense 
scrub ;  (3)  platin,  with  a  fairh^  smooth  surface,  composed  of  coral 
fragments  and  reef  debris.  The  soil  is  guano  mingled  with  disintegrated 
rock,  and  Ijoth  the  flora  and  fauna  are  varied  ;  (4)  the  shore  zone,  chiefly- 
covered  with  l)lown  sand  and  with  a  stunted  and  wind-swept  vegetation. 
The  whole  land  area  appears  to  be  of  volcanic  origin,  and  is  divided  up 
by  deep  passes.  These  passes  appear  to  be  increasing  in  width  and  also 
in  number,  and  there  is  no  doubt  that  the  lagoon  is  steadily  increasing 
by  continued  erosion  of  the  surrounding  land.  The  account  of  the  atoll 
is  illustrated  by  an  instructive  map. 

Recent  Contributions  to  Limnology. — Professor  Halbfass  of  Xeu- 
haldensleben,  has  recently  published  two  papers  dealing  with  the  study 
of  lakes.  The  first,  entitled  "Die  Ergebnisse  der  Seenforschung  in 
Schottland,"  appears  in  Glohm,  Bd.  xcv.  p.  349.  Professor  Halbfass, 
who  is  one  of  those  at  present  most  actively  engaged  in  studying  lakes, 
and  who  has  made  many  valuable  contributions  to  the  subject,  paid  a 
visit  to  this  country  with  the  object  of  studying  the  work  of  the  Scottish 
Lake  Survey,  and  this  paper  contains  a  summary  and  generous  apprecia- 
tion of  the  work  undertaken  by  the  Survey,  and  of  the  earlier  work 
done  by  Scottish  observers.  Professor  Halbfass  also  makes  some  in- 
teresting suggestions  on  the  origin  of  Scottish  lakes.  The  second  paper, 
"  Temperaturmessungen  in  tiefen  Seen  in  ihrer  Beziehung  zur  klimato- 
logie,"  appears  in  the  Xdfnnvissemchaftliche  Jrochensrhriff  of  20th  June 
1909,  p.  38.5.  It  contains  a  comprehensive  statement  of  the  manner  in 
which  the  temperature  changes  in  deep  freshwater  lakes  occur,  and  of 
the  various  factors  which  must  be  taken  into  account  in  considering  the 
temperature  of  a  freshwater  lake. 

The  Winnipeg  Meeting  of  the  British  Association.  —  Some 
details  are  now  available  as  to  the  expected  proceedings  in  Section  E 
(Geography)  at  the  meeting  of  the  British  Association,  M'hich  is  to  open 
at  Winnipeg  on  August  25.  In  the  programme  of  the  section,  there 
seems  likely  to  be  a  marked  scarcity  of  papers  from  geographers  and 
explorers  in  this  country.  All  the  papers  for  which  ariangements  have 
yet  been  definitely  made  are  l:»y  Traiisatlantic  geographers  and  explorers, 
and  naturally  relate  more  or  less  to  North  America.  Mr.  Arthur  Wheeler, 
the  President  of  the  Alpine  Club  of  Canada,  will  describe  "  Some  Charac- 
teristics of  the  Canadian  Rockies  "  ;  Professor  A.  P.  Coleman,  of  Toronto, 
will  describe  the  A'^ellow  Head  Pass  and  Mount  Robson,  the  highest  point 
in  the  Canadian  Rockies  ;  while  Professor  W.  H.  Ho])l)s,  of  Michigan 
Univei-sity,  has  promised  a  paper  on  "The  Cycle  of  Alpine  Glaciation." 
Other  papers  will  be  on  the  "  Evolution  of  Wheat  Culture  in  North 
America,"  by  Professor  A.  P.  Brighani,  the  Secretary  of  the  American 
Association  of  Geographers  ;  "  Water  Routes  from  Lake  Superior  to  the 
West,"  by  Mr.  Laurence  J.  Burpee,  of  Ottawa  ;  "  The  Influence  of  Traffic 
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or  Transportation  upon  the  Framework  of  Cities,  with  a  reference  to  the 
Influence  of  G-eography  in  the  same  Direction,"  by  Mr.  George  E.  Hooker, 
of  Chicago  ;  "  Secondary  School  Geography  in  the  United  States,"  l)y 
Professor  Richard  E.  Dodge,  of  Columbia  University  ;  and  "  The  Develop- 
ment of  Nantasket  Beach,  near  Boston,  Massachusetts,"  by  Professor 
Douglas  Wilson  Johnson,  of  Harvard.  It  is  hoped  also  that  the  section 
will  meet  conjointly  with  Section  L  (Educational  Science)  for  the  dis- 
cussion of  practical  Avork  in  the  teaching  of  geography,  and  to  this 
discussion  Professor  E.  E.  Dodge  of  Columl)ia  University,  and  Mr.  G.  G. 
Chisholm,  lecturer  in  geography  in  f]dinburgh  Universit}',  are  expected 
to  contribute. 

The  International  Geological  Congress. — We  have  received  a 
preliminary  circular  dealing  with  the  Eleventh  International  Geological 
Congress,  which  is  to  be  held  at  Stockholm  in  1910.  The  Congress  is 
to  be  presided  over  by  Prof.  G.  de  Geer,  and  Profs.  J.  G.  Andersson  and 
Backstrora  respectively  hold  the  offices  of  General  Secretary  and  Treasurer. 
The  Congress  will  open  on  or  about  August  18,  1910,  and  the  meetings 
will  last  a  week.  The  subjects  selected  for  discussion  are,  so  far  as 
possible,  those  which  can  be  illustrated  by  the  geology  of  Sweden.  In 
addition,  time  is  to  be  devoted  to  the  Polar  regions,  both  because  these 
problems  concerned  have  been  extensively  studied  by  Swedish  geologists, 
and  also  because  an  excursion  to  Spitsbergen  is  to  be  included  in  the 
programme. 

The  subjects  to  be  discussed  are  the  following: — (1)  the  geology  of 
the  Archaean  beds,  the  subject  to  be  introduced  by  specialists  who  are 
preparing  papers  on  various  aspects  of  the  subject;  (2)  climatic  changes 
-after  the  last  glaciation  attained  its  maximum  (Messrs.  de  Geer,  Sernander, 
and  Andersson  have  prepared  memoirs  on  certain  aspects  of  this  subject, 
and  these  papers  will  shortly  be  communicated  to  the  scientific  societies 
and  specialists  of  the  different  countries,  who  Avill  be  asked  to  contribute 
similar  communications  regarding  their  own  countries) ;  (3)  the  extent 
and  distribution  of  the  iron  deposits  of  the  world ;  and  finally,  (4)  the 
geology  of  the  Polar  regions.  A  fifth  subject  may  possibly  be  announced 
later. 

In  connection  with  the  Congress  an  extended  programme  of  excur- 
sions is  being  arranged.  These  fall  into  two  groups,  those  to  the  north, 
which  on  account  of  the  weather  must  precede  the  Congress,  and  those  to 
the  southern  parts  of  Sweden  which  will  take  place  after  the  close  of  the 
Congress.  In  addition,  there  will  be  short  excursions  dui'ing  the  meeting. 
Of  the  first  group  the  most  elaliorate  is  the  excursion  to  Spitsbergen,  which 
will  last  aljout  three  weeks.  The  other  excursions  to  the  north  of  Sweden 
will  include  several  devoted  to  glacial  and  alpine  phenomena,  one  especi- 
ally for  mining  engineers,  one  to  study  eruptive  rocks,  and  one  to  the 
Niix'ke  peat-beds.  The  excursions  to  the  south  of  Sweden  will  equally 
each  be  devoted  to  some  special  problem.  A  pamphlet  on  the  excursions 
will  be  available  shortly. 

Communications  in  regard  to  the  Congress  should  he  directed  to 
Prof.  J.  G.  Andersson,  Stockholm  3. 
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COMMEECTAL    GeO(;RAPHY. 

Means  of  Communication  in  French  West  Africa. — A  recent 
article  in  the  Revne  Gendrale  des  Sciences  on  the  ports  and  navigable  rivers 
of  French  West  Africa,  brings  out  very  clearly  the  many  difficulties  in  the 
Avav  of  the  development  of  the  country,  owing  to  the  difficulty  of  com- 
munications. 

Here,  as  in  other  parts  of  Western  Africa,  the  prime  difficulty  is  the 
absence  of  good  ports,  protected  from  the  Atlantic  swell.  Good  ports 
are  especially  necessary,  in  that,  as  a  glance  at  the  map  will  show, 
the  French  colonies  are  separated  from  one  another  at  the  sea-board,  and 
are  only  joined  together  in  the  far  interior  of  the  French  Sudan.  Of 
the  existing  ports  the  most  important  is  Dakar  in  Senegal,  which  owes 
its  importance,  first,  to  its  proximity  to  the  great  ocean  routes,  and,  second, 
to  its  nearness  to  the  mouth  of  the  Senegal  whose  "  port "  of  St.  Louis 
is  meantime  inaccessible  to  ships.  But  though  founded  in  1860,  the 
dcA^elopment  of  Dakar  has  been  impeded,  first,  by  the  lack  of  harbour 
works,  and,  second,  by  the  small  local  traffic.  Two  factors  are  now  lead- 
ing to  its  further  development.  The  first  is  the  opening  (so  long  ago  as 
1885)  of  the  railway  line  from  Dakar  to  St.  Louis,  which  together  with 
the  development  of  the  cultivation  of  the  ground  nut  (Arachis)  in  the 
Cayor  is  increasing,  if  slowly,  the  local  traffic.  The  second  is  the  neces- 
sity for  making  Dakar  a  naval  and  military  port.  The  result  is  that, 
including  recent  credits,  the  French  Parliament  has  voted  a  sum  of 
28,750,000  francs  for  harbour  works.  The  necessary  fortifications, 
too-ether  with  drainage  and  water  schemes,  will  bring  the  total  outlay  to 
about  forty  million  francs.  The  works,  which  are  now  far  advanced,  are 
fully  described  in  the  paper,  which  is  illustrated  l)y  diagrams,  figures, 
and  sketch  maps. 

The  port  of  Konakry  has  some  natural  advantages  over  that  of 
Dakar,  but  it  has  not  the  same  situation  in  relation  to  the  great  ocean 
routes,  and  the  local  traffic  is  inconsiderable.  It  is  hoped,  however,  that 
its  trade  will  develop  further  when  the  Guinea  railway  is  prolonged  to 
Kurussa  or  Kankan,  and  thus  taps  the  mining  region  of  Bure  and  the 
forest  of  the  Upper  Niger. 

On  the  Ivory  Coast  the  difficulties  of  establishing  an  adequate  port 
are  great,  on  account  of  the  series  of  lagoons  cut  oft'  from  the  sea  by  the 
sand-bars.  The  establishment  of  wharfs  at  Grand  Bassam  and  Kotonu 
in  Dahomey  have  had  important  results,  but  it  is  much  to  be  desired 
that  a  good  port  be  estaljlished  in  the  quiet  waters  of  one  of  the  lagoons. 
It  Avas  therefore  suggested  that  the  sand-bar  should  be  cut  through  in 
a  narrow  region  by  a  canal,  which  would  permit  ships  to  enter  the  lagoon 
behind  it,  and  so  unload  in  the  peaceful  waters  Avithin.  The  place 
chosen  for  this  purpose  was  Port  Buet  (formerly  Little  Bassam),  which 
offered  several  arlvantages.  By  the  spring  of  1900  the  sea-canal  was 
completed,  but  unfortunately  it  proved  impossil>le  to  keep  it  open  for 
more  than  a  few  hours,  the  fearful  swell  filling  the  opening  at  once. 
Various  protective  devices  have  l)een  suggested,  but  most  of  these  seem 
impracticable  in  the  conditions,  and  at  most  it  is  hoped  to  keep  open 
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a  canal  which  will  allow  for  the  passage  of  ])arges  or  ships  of  light 
draught.  Practically,  therefore,  the  Ixory  Coast  can  only  lie  approached 
from  the  sea  by  means  of  the  wharf  at  Great  Bassam,  A\-hich  is  much 
exposed  to  the  swell,  especially  in  the  months  from  May  to  Novemlier. 

On  the  Dahomey  coast  the  conditions  are  very  little  better,  for  the 
region  is  practically  dependent  upon  the  exposed  wharf  at  Kotonu.  On  the 
other  hand,  access  to  the  lagoon  of  Porto  Novo  can  be  obtained  hy  crossing 
the  l)ar  at  Lagos,  and  it  is  hoped  that  the  works  undertaken  V)y  the  British 
Government  at  Lagos  will  have  a  beneficial  effect  on  the  French  colony. 

As  regards  the  rivers  of  French  West  Africa,  both  the  Senegal  and 
the  Niger  possess  certain  advantages  as  means  of  communication,  in  that 
falls  and  rapids  are  rare.  They  have  also,  however,  some  real  disadvan- 
tages. As  regards  the  Senegal,  the  first  point  to  he  noticed  is  that,  as 
its  northern  bank  faces  the  Sahara,  this  liank  receives  no  affluents  of  any 
importance.  The  important  tril)utaries  are  those  entering  from  the  south, 
especially  the  Bating,  whose  flood-waters  are  resjwnsilile  for  most  of  the 
rise  of  the  river.  This  rise  is  singularly  regular.  Beginning  about  the 
middle  of  June  it  attains  its  maximum  at  the  end  of  August,  and  thereafter 
diminishes  steadily.  Between  Kayes  and  St.  Louis  the  ditterence  of  level 
is  slight,  and  no  serious  obstacle  to  navigation  occurs  until  Felu  is 
reached,  al)Out  15  kilometres  above  Kayes.  From  Kayes  to  the  ocean 
there  is  thus  a  navigable  reach  of  900  kilometres  (560  miles).  There 
are,  however,  two  great  disadvantages,  the  bar  at  St.  Louis,  and  the  fact 
that  navigation  is  interrupted  for  three  months  during  the  period  of  low 
water.  The  bar  forms  so  great  an  olistacle  that  ships  must  always  unload 
to  cross.  The  unloading  is  carried  out  at  Dakar,  the  cargo  lieing  then  sent 
bv  rail  or  lighter  to  St.  Louis  while  the  lightened  ships  cross  the  bar 
and  reload  before  starting  on  the  journey  up  the  river.  This  costly  and 
tedious  process  might,  it  is  believed,  be  avoided  by  estaljlishing  a  barrage  and 
other  works  at  the  mouth  of  the  river,  but  this  would  be  costly,  and  it  is 
not  certain  that  it  would  be  effective.  As  to  the  total  stoppage  of  river 
navigation  during  the  period  of  low  water,  while  genuinely  remedial 
measures  would  be  again  very  costly,  it  is  believed  that  a  prolongation  of 
na-\-igation  during  at  least  several  weeks  could  be  obtained  at  compara- 
tively small  outlay  by  the  formation  of  barrages. 

In  the  portion  of  the  Niger  which  lies  in  French  territory,  two  long 
reaches,  from  Karussa  to  Bamako  and  from  Kulikoro  to  Ansongo,  are 
navigable  during  part  of  the  year.  Owing,  however,  to  the  great  system 
of  lakes  and  swamps,  lying  lietween  Diafarabe  and  Kaliara,  which  is 
inundated  at  every  flood,  and  thus  absorljs  much  of  the  flood  water,  high 
water  is  not  simultaneous  in  all  parts  of  the  stream.  Thus  the  maximum 
high  Avater  occurs  four  months  and  a  half  later  at  Kabara  than  at 
Kulikoro,  and  the  upper  reaches  are  therefore  closed  to  navigation  while 
the  reaches  further  clown  stream  are  still  open.  \Yith  the  prolongation 
of  the  Kayes-Niger  line,  however,  it  is  hoped  that  the  stretch  between 
Kulikoro  and  Ansongo  will  become  of  great  importance,  and  that  the 
valley  of  the  Niger  will  undergo  great  development.  On  the  whole, 
however-,  it  must  l>e  admitted  that  the  natural  ach'antages  in  regard 
to  means  of  communication  in  the  region  are  small  indeed. 

VOL.  XXV.  2  I 
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NEW  BOOKS. 

EUROPE. 

Tlie  Eruption  of  Vesurms  in  April  1906.     By  H.  J.  John'.ston  Lavis,  M.D., 
D.Ch.     Dublin  University  Press,  1909. 

Dr.  John.ston  Lavis,  lately  Professor  of  Vulcanology  in  the  Royal  University  of 
Naples,  and  a  well-known  seismic  authority,  communicated  this  paper  to  the 
Royal  Dublin  Society,  and  with  the  aid  of  sixteen  photo-engraved  plates,  two  plans, 
two  figures,  and  two  coloured  maps,  describes  in  it  the  eruption  of  April  1906,  the 
dominant  features  of  which  were  "the  extensive  truncation  of  the  great  cone,  and 
the  large  amount  of  fragmentary  ejecta  spread  over  the  mountain  and  region 
around  Vesuvius.  If  we  go  back  over  a  century,  we  can  give  many  examples  of  as 
extensive  outflows  of  lava,  but  we  find  that  the  only  parallel  for  paroxysmal  energy 
and  degradation  of  the  cone  is  that  of  1822."  The  author  gives  a  fine  reproduction 
of  a  photograph  of  Vesuvius  which  he  took  in  May  1906,  just  after  the  eruption, 
and  adds  an  outline  of  the  volcano  in  October  1903  from  a  photograph  which  he  took 
at  that  date,  and  from  these  we  perceive  that  the  eruption  in  April  1906  resulted  in 
"the  removal  of  about  one-third  of  the  original  cone  by  the  formation  of  a  large 
crater."  Details  and  analy.ses  of  lavas  and  other  ejecta  in  April  1906  complete, 
with  the  photograiihic  illustrations,  a  masterly  account  of  the  eruption. 

Centred  Italy  and  Rome.    Handhooh  for  Travellers.     By  Karl  Baedeker. 
Fifteenth  Revised  Edition.     Leipzig  :  Karl  Baedeker,  1909. 

The  new  edition  of  this  guide  shows  some  addition  il  maps,  notably  one  of 
Elba,  together  with  some  additional  town  plans,  etc.  It  has  also  been  brought  up 
to  date,  and  shows  all  the  usual  useful  features  of  the  series.  It  may  be  con- 
venient to  note  that  the  area  included  by  the  guide  comprises  Southern  Tuscany, 
Umbria,  the  Marches,  Rome  and  its  environs,  but  not  Najjles  nor  Florence, 

Servia  and  the  Servians.     Compiled  and  edited  by  Alfred  Stead.     London  : 
Wm,  Heinemann,  1909.     Frice  12s.  6df.  net. 

As  the  ethnographic  map  attached  to  this  valuable  work  shows,  there  are  two 
Servias.  There  is  the  modern  kingdom  of  Servia  which  contains  only  2,750,000 
inhabitants,  and  there  is  the  far  more  extensive  territory  (including  the  modern 
kingdom)  embraced  by  a  Servian-speaking  population  of  9,656,210  inhabitants. 
The  deep  interest  the  Servians  lately  evinced  regarding  Bosnia  and  Herzegovina  is 
explained  by  the  fact  that  those  provinces  contain  l,799,210Servian-speaking  inhabit- 
ants. The  work  before  us  consists  of  a  series  of  chapters  describing  the  history, 
constitution,  administration, army,  judicial  system, education,  museums  and  libraries, 
religion,  national  superstitions  and  traditions,  manners  and  customs,  finances, 
industries,  agriculture,  mines  and  minerals,  railways,  roads  and  posts,  foreign 
trade,  literature,  art,  diplomacy  and  foreign  policy,  and  recent  history  of  Servia. 
Each  chapter  is  written  either  by  an  official  of  the  highest  standing  connected 
with  the  subject  discussed,  or  by  a  well-known  Servian  authority,  so  that  we  have 
here  what  might  almost  be  called  a  "State  paper"  on  Servia  and  the  Servians, 
with  even  an  introduction  giving  the  views  of  His  Majesty  King  Peter  i.  of  Servia. 
The  principal  industry  of  Servia  is  agriculture,  84  per  cent,  of  tlie  population 
cultivating  the  soil.  Among  cereals  maize  is  the  most  important  of  those  cultivated, 
while  among  fruits  the  jjlum  is  a  great  article  of  export.  Cattle-raising  is  an 
important  industry,  but  it  is  the  breeding  of  pigs  which  is  the  object  of  the  Servian's 
greatest  care.     Agricultural  co-operative  societies  of  credit,  for  the  purchase  of 
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necessities,  for  the  purchase  and  common  use  of  machines,  for  the  supply  and  for 
the  preparation  of  products  such  as  milk,  grapes  and  fruit,  have  met  with  much 
success.     The  volume  shows  that  Servia  is  a  rising  and  progressive  country. 

Chamonii-  and  the  Bangc  of  Mont  Blanc.     By  Edward  Whymper.     Fourteenth 

Edition. 
The  VaUey  of  Zermaft  and  the  Matterhorn.     By  Edward  Wiiyjiper.     Thirteenth 

Edition.     London  :  John  Murray,  1909.     Price  3s.  net  each. 

These  two  new  editions  appear  a^jpositely  to  remind  us  that  the  Alpine  season 
has  opened  once  more.  The  alterations  and  additions  as  compared  with  previous 
issues  are  not  extensive,  but  in  the  Chamonix  volume  the  completion  of  the  Mont- 
anvert  railway  is  recorded,  and  also  the  fact  that  the  tramway  from  Le  Fayet  to 
the  Col  de  Voza  is  to  be  opened  for  the  present  season.  To  the  same  volume  an 
additional  plan  has  been  added,  giving  the  course  of  the  new  railway  from 
Martigny  via  Salvan  and  Finhaut  to  the  Swiss  frontier,  the  other  portion  of  the 
railway,  to  Argentiere  and  Chamonix,  being  shown  on  the  map  of  Mont  Blanc. 
This  railway,  it  will  be  remembered,  was  opened  throughout  its  whole  course  last 
season,  and  affords  a  convenient  approach  to  Chamonix  from  the  Rhone  valley. 

The  two  guides  continue  to  be  indispensable  to  the  Alpine  tourist. 

Grundzilge  der  Pjiansenverhreiinng  in  den  Karpathen.  Bd.  ii.  By  Dr.  F.  Pax 
ofBreslau.  29  Figures  in  the  Text,  and  1  Map.  Leipzig:  Wilhelm  Engel- 
mann,  1908.     Price  M.lS.oO. 

Ten  years  have  elapsed  since  the  first  volume  of  this  memoir  appeared,  which  was 
reviewed  in  this  Magazine  (vol.  xiv.  p.  440).  In  the  interval  the  author  has  con- 
tinued his  observations  and  studies  on  the  vegetation.  The  first  volume  included 
a  sketch  of  the  physical  geography  and  climatology  of  the  area,  also  an  outline  of 
the  principal  plant  associations,  and  a  delimitation  of  the  zones  and  domains  of 
vegetation  in  the  Carpathians.  The  vegetation  lines  on  these  mountains  run  mainly 
north-east  and  south-west,  not  east  and  west  as  in  the  Pyrenees  and  Alps,  and  thus 
round  otf  the  Mediterranean  and  Alpine  floras,  separating  them  from  the  continental 
floras  in  the  north  and  east. 

Part  I.  of  the  second  volume  gives  an  account  of  the  fossil  flora  of  the  region, 
and  the  author  distinguishes  three  phases  leading  up  to  the  plant-covering  of  the 
present.  The  flora  of  the  Tertiary  period  possessed  many  species  now  typical  of 
America,  Central  Asia,  and  the  Pontic  floral  regions.  All  these  were  more  or  less 
cleared  out  during  the  glacial  period  which  came  over  all  Northern  Europe  down 
to  the  Alps,  driving  before  it  the  Northern  European  and  Siberian  floras.  When 
a  warmer  climate  returned  as  the  ice  retreated  northwards,  a  few  relicts  of  the 
boreal  flora  were  left,  and  there  set  in  a  migration  of  plants  from  Central  Europe, 
from  the  Siberian  plains  and  the  Pontic  region  of  the  northern  side  of  the  Black 
Sea,  and  from  Mediterranean  countries.  The  vegetation  of  the  Carpathians  is 
thus  a  mosaic  with  a  few  remains  of  past  floras  worked  in  with  a  large  proportion 
of  post-glacial  arrivals. 

Part  II.  gives  some  insight  into  the  methods  by  which  conclusions  of  this  kind 
are  arrived  at.  The  author  here  examines  critically  the  species  of  certain  genera, 
some  of  which  show  little  variability,  others  containing  many  closely  allied  species 
and  varieties.  The  investigation  of  such  genera  as  Saxifraga  and  Priunda  brings 
out  that  they  contain  a  few  relict  species  from  the  pre-glacial  period,  some  species 
directly  descended  from  these  older  forms,  and  others  which  have  come  in  from 
surrounding  floral  regions.     These  recent  species  tend  to  have  a  restricted  range. 
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mainly  either  the  Eastern  or  the  Western  Carpathians,  and  have  not  been  able  to 
surmount  the  higher  watersheds.  Passing  on  to  a  consideration  of  the  cultivated 
jjlants,  the  author  shows  that  the  Carpathians  are  limiting  factors  with  these  aLso. 
Thus  they  delimit  the  wheat  region  of  the  Hungarian  plains  from  the  countries  to 
the  north  distinguished  by  the  cultivation  of  rye.  In  the  moister  highlands,  oats 
form  the  staple  cereal.  Maize,  introduced  by  the  Turks  in  tlie  seventeenth  century, 
is  an  important  crop  in  Transylvania  and  other  countries  with  a  Komance  popula- 
tion, while  the  potato  ousts  it  in  the  parts  where  the  Teuton  has  settled.  The 
forests  consist  mainly  of  oak  and  beech,  and  spruce  and  silver  llr.  They  are  almost 
all  owned  privately  or  by  townships,  and  there  is  a  severe  criticism  of  the  wasteful 
system  of  exploitation  as  compared  with  State  management. 

Part  III.,  the  coping-stone  of  Dr.  Pax's  labours,  must  be  passed  over  briefly. 
Here  he  describes  the  vegetation  characteristic  of  each  of  the  provinces  already 
defined  in  Vol.  i.,  and  shown  in  a  somewhat  meagre  map  (Karte  ii.).  These  fall  into 
two  great  divisions,  those  of  the  Western  Carpathians  and  those  of  the  Eastern. 
The  areas  are  described  and  compared  with  each  other.  The  accounts  are  more 
floristic  than  ecological,  and  a  considerable  knowledge  of  local  topography  is  required 
to  follow  them,  while  many  of  the  problems  included  are  of  local  rather  than 
general  interest.  Some  of  the  jjlant  associations  will  be  familiar  to  British  readers, 
but  the  admixture  of  species  from  Continental  and  Eastern  floras  indicates  the 
interesting  character  of  the  Carpathian  vegetation. 

The  volume  is  not  so  well  supplied  with  illustrations  as  might  be  desired  in  a 
work  which  aims  at  conveying  impressions  of  vegetation  to  the  stranger.  Twenty- 
seven  out  of  twenty-nine  figures  are  drawings  (mostly  original)  of  characteristic 
plants.  The  profiles  of  the  Western  and  Southern  Carpathians,  respectively, 
are  most  useful,  and  one  wishes  that  these  synthetic  representations  had  been 
augmented. 

The  completion  of  this  memoir — the  tenth  of  the  Engler-Drude  series— will 
furnish  a  useful  link  between  other  memoirs  of  the  series,  namely  :  Beck  on  Illyria 
and  the  Balkans  (iv.),  Drude  on  Hercynia  (vi.),  and  Graebner  on  the  North-German 
Heaths  (v.) ;  other  two  European  memoirs  are  Wilkomm  on  the  Iberian  Peninsula 
(i.)  and  Radde  on  the  Caucasus  (in.).  The  series  form  the  most  complete  botanical 
account  of  these  regions  available  to  the  European  Ijotanist. 

Paris  the  Beautiful.  By  Liliax  Whiting.  Loudon  :  Hodder  and  Stougliton. 
Many  Illustrations.  Price  10s.  Qd.  net.  x.d. 
Miss  Whiting's  title  scarcely  covers  her  field,  for  it  is  of  Paris  in  all  its  aspects 
that  she  writes.  The  artistic  side  is  prominent,  and  she  gives  long  descriptions  of 
the  Louvre  and  other  galleries,  while  the  text  is  interspersed  with  many  plates 
showing  pictures  or  sculptures  of  note.  But  she  dwells  also  at  length  on  the 
scientific  and  intellectual  life  of  the  city  as  well  as  its  historic  past.  Her  rambling 
but  most  agreeable  talk  carries  her  as  far  afield  as  London  and  "the  bus  with  its  two 
swift  horses  " ;  and  a  like  misplaced  enthusiasm,  we  fear,  applies  to  some  of  her  local 
heroes.  But  of  her  knowledge  of  her  suly'ect  there  can  be  no  question.  We  wish 
the  volume  had  not  been  so  French  as  to  be  without  an  index. 

AFRICA. 

Native  Life  in  East  Africa :  The  Results  of  an  Ethnological  Research  Expedition. 

By  Dr.  Karl  Weule.     Translated  by  Alice  Werner.     London  :  Pitman 

and  Sons,  Ltd.     Price  \2s.  (kl.  net. 
This  volume  is  in  the  form  of  a  series  of  letters,  which,  however,  were  not 
written  on  the  spot,  but  after  the  author  had  returned  to  his  own  country.     The 
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result  is  not  altogether  happy,  for,  while  the  repetitions  and  inconsistencies  of 
Ijeriodical  composition  are  retained,  the  spontaneity  and  freshness  which  would 
atone  for  these  are  lacking.  It  is  really  ditficult  to  arrive  at  a  true  estimate  of 
Dr.  Weule's  work.  If  it  was  intended  to  be  purely  scientific,  it  fails  on  account 
of  its  numerous  contradictions  ;  if  popular,  it  is  too  ponderous.  Dr.  Weule's 
methods  of  extracting  information  are  also,  for  the  most  part,  doubtful,  both  from 
a  scientific  and  an  ethical  point  of  view.  To  gather  chiefs  together  like  raw 
recruits,  and  to  fire  off  a  long  series  of  questions  at  them,  may  bring  precise,  but 
certainly  not  copious  answers  ;  while  to  make  one's  guests  drunk,  especially  with 
native  beer,  in  order  to  wdle  from  them  their  secrets,  seems  to  transgress  even  the 
somewhat  elastic  code  of  "  geographical  morals." 

Strictly  speaking,  there  is  little  in  the  volume  of  interest  to  the  geographer  as 
such.  The  chief  point  is  the  fact  that  Dr.  Weule's  expedition  is  a  proof  of 
Germany's  increasing  care  for  her  colonies,  and  of  the  growth  of  a  feeling  that 
they  are  not  merely  a  happy  hunting-ground  for  an  army  of  ofiicials. 

The  book  is  abundantly  illustrated  and  handsomely  produced,  while  the  trans- 
lation, so  far  as  we  can  judge,  is  admirable.  Indeed,  Miss  Werner's  thoughtful 
introduction  and  valuable  notes  remind  us  of  Lord  Eosebery's  speeches  when 
acting  as  chairman  at  a  lecture— they  are  frequently  more  illuminating  than  the 
weightier  and  much  more  lengthy  matter  they  are  intended  to  illustrate. 

AMERICA. 

Tht  Conquest  of  tlin  (rreaf,  North- West.     By  Agnes  C.  Laut.     London  : 
Hodder  and  Stoughton,  1909.     2  vols.     Price  21s. 

Although  Henry  Hudson  is  immortalised  by  his  discovery  of  the  Hudson 
River  and  Hudson  Bay,  these  were  not  his  destination  when  he  sailed  from  London 
on  1st  May  1007,  for  his  object  then  was  to  discover  a  passage  across  the  North 
Pole.  Twice  he  sailed  there  and  twice  he  failed,  but  on  his  third  voyage  he  was 
furnished  with  two  vessels  by  Amsterdam  merchants,  and  sailed  from  the  Zuider 
Zee  to  Nova  Zembia  again,  and  then  steered  for  Newfoundland  and  from  thence 
along  the  American  coast.  He  entered  an  estiuiry  where  New  York  stands  now, 
and,  although  Indians  shot  arrows  at  his  ship  and  wounded  several  of  his  men,  he 
sailed  up  the  river  which  now  bears  his  name,  and  after  passing  thirty  miles  above 
the  modern  Albany,  he  returned  to  England  in  November  1609.  The  Dutch 
merchants  established  a  trading  place  they  called  New  Amsterdam,  and  which  we 
know  as  New  York.  Next  year  Hudson  sailed  on  his  last  voyage  and  discovered 
Hudson's  Straits  and  Bay,  and  then,  in  1611,  his  crew  mutinied  and  left  him  to 
die  in  a  small  boat,  while  they  sailed  off,  but  only  to  come  to  a  miserable  end. 

Miss  Laut  tells  us  that  it  was  Charles  ii.,  and  not,  as  usually  believed.  Prince 
Rupert,  who  deserves  the  credit  of  initiating  the  Company  of  "Adventurers  of 
England  trading  to  Hudson  Bay,"  which,  in  1670,  obtained  a  Royal  Charter 
giving  the  Company  most  extensive  powers  over  three-quarters  of  North 
America — a  Company  which  "has  the  unique  distinction  of  being  the  only  instance 
of  feudalism  transplanted  from  Europe  to  America  which  has  fiourished  in  the  new 
soil."  The  Hudson  Bay  Company's  first  Governor  was  Prince  Rupert,  its  second 
the  Duke  of  York  (afterwards  James  ii.),  and  its  third  the  great  Duke  of  Marl- 
borough.    Its  present  Governor  is  that  distinguished  Scotsman,  Lord  Strathcona. 

While  narrating  the  Company's  wonderful  history  with  grapliic  vigour.  Miss  Laut 
takes  care  to  rest  her  statements  upon  documents,  many  of  which  have  never  been 
previou.sly  examined  for  literary  purposes.  Among  Scottish  Canadian  pioneers  in 
her  book   we   meet   with   such   as   Alexander    Mackenzie   who   discovered    the 
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Mackenzie  River,  and  was  the  first  European  to  cross  the  Rockies  to  the  Pacific, 
in  1793  ;  and  the  Earl  of  Selkirk  who  founded  the  first  settlement  on  the  Red 
River  in  1812,  besides  being  the  chief  shareholder  in  the  Hudson  Bay  Company. 
There  is  also  Sir  James  Douglas,  Governor  of  the  Company's  territories  in  British 
Columbia  from  18.t1  to  1877.  Among  the  illustrations  is  one  showing  the  interior 
of  Fort  Garry  or  Winnipeg  in  1870,  with,  among  other  figures,  that  of  Mr.  I)onald 
Smith  (now  Lord  Strathcona)  newly  come  from  the  wilds  of  Labrador,  and  com- 
missioned by  the  Canadian  Government  to  try  and  jmcify  the  half-breed  rebels  led 
by  Riel.  The  book  will  be  prized  by  every  one  interested  in  Canada,  and  in  one 
of  its  greatest  institutions,  the  Hudson  Bay  Company. 

Baedeker^ s  United  States,  with  Excursions  to  Mexico,  < !uba,  Fortu  Rico  and  Alaska. 
Fourth  Revised  Edition,  with  33  Maps  and  48  Plans.  Leipzig :  Karl 
Baedeker.     London  :  T.  Fisher  Unwin,  1909.     Price  15.s.  net. 

As  a  marvel  of  skilful  condensation  Baedeker's  United  States  is  probably 
unrivalled  among  guide-books.  The  present  edition,  whilst  no  larger  in  bulk, 
contains  no  less  than  208  pages,  16  maps  and  26  plans  more  than  appeared  in  the 
first  edition,  published  in  1893.  This  fact  alone  is  significant  of  the  activity  of 
Messrs.  Baedeker  in  keeping  pace  with  the  rapid  development  of  that  wonderful 
republic,  which  covers  upwards  of  three  and  a  half  million  square  miles.  The 
general  revision  of  maps  and  text  ajjpears  to  be  very  thorough,  whilst  among  the 
interesting  additions  we  may  note  the  new  tours  to  Alaska,  from  Seattle  to  Sitka, 
and  from  Skagway  to  White  Horse. 

GENERAL. 

A  Sketch  of  Historical  Geography.  By  Kkith  Johxston.  (Reprinted  from  the 
Si.xth  Edition  of  his  Geocjraiohy:  Physical,  Historical,  Political,  and  Descrip- 
tive.) With  an  appreciation  of  the  Author  by  Sir  Clemexts  R.  Markham. 
London  :  Edward  Stanford,  1909.     Price  3s.  (id.  net. 

This  little  book,  as  the  title-page  indicates,  consists  of  a  reprint  of  the 
historical  portion  of  Keith  Johnston's  well-known  Geograjjhy.  To  it  is  prefixed  a 
short  account  of  the  tragically  short  life  of  the  author,  who  died  in  Africa  during 
the  coiu'se  of  the  Royal  Geographical  Society's  East  African  exi^edition  in  1878,  at 
the  age  of  thirty-four  years.  Many  will  doubtless  be  glad  to  possess  his  singvilarly 
clear  and  instructive  historical  sketch  in  this  compact  and  handy  form. 

The  Care  of  Nattoral  Monuments,  with  Special  Reference  to  Great  Britain  and 
Germany.  By  H.  Coxwentz.  Cambridge  University  Press,  1909.  Price 
2s.  6d.  net. 

On  J).  607  of  vol.  xxiii.  of  this  Magazine  we  spoke  of  the  paper  read  by  Mr. 
Conwentz  before  the  Leicester  meeting  of  the  British  Association,  on  the  preserva- 
tion of  "  natural  monuments."  The  present  book,  which  has  ten  interesting  illustra- 
tions, is  in  essence  this  paper  in  a  somewhat  extended  form.  In  it  the  author  gives 
first  a  general  account  of  all  those  natural  phenomena,  living  or  inanimate,  which 
from  various  causes  are  of  great  interest  to  nature-lovers,  and  whose  existence  is 
threatened  by  the  advance  of  civilisation.  There  then  follow  a  series  of  .sections 
detailing  some  of  the  devices  which  have  been  tried  with  more  or  less  success  "in 
dift'erent  countries  with  the  object  of  protecting  "  natural  monuments  "  in  Professor 
Conwentz's  sense.  The  book  closes  with  a  section  headed  Suggestions.  As  it 
only  contains  185  pages  it  is  naturally  merely  a  sketch  of  a  subject  which  might  be 
much  further  elaborated,  but  the  author  has  managed  to  collect  a  great  number  of 
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interesting  examples,  both  of  objects  of  natural  interest,  and  of  the  measures  for 
their  preservation  which  have  been  adoj^ted  in  various  countries.  Some  of  the 
methods  will  hardly  commend  themselves  to  the  British  mind,  as,  for  instance,  that 
of  the  authorities  at  Jena  who  sentenced  a  man  to  a  foi'tnight's  imprisonment  for 
collecting  orchids.  The  author,  however,  fully  admits  that  in  this  country  in  most 
cases  we  should  look  to  non-governmental  effort  rather  than  to  legislation.  We 
must  confess  to  a  strong  personal  aversion  to  the  multiplication  of  artificial  crimes, 
both  on  social  and  utilitarian  grounds.  Human  nature  being  what  it  is,  the 
rendering  of  orchid-hunting  an  illegal  pastime  is  likely  to  give  it  something  of 
the  wild  joy  which  we  are  told  stimulates  the  poacher's  efforts  to  capture  his 
neighbour's  pheasants.  On  the  other  hand,  we  are  entirely  at  one  with  the  author 
in  his  desire  to  preserve  natural  objects  undisturbed  wherever  possible,  and  also 
in  his  suggestion  that  scientific  societies  should  take  a.  very  nuich  more  active  jjnrt 
in  this  than  they  have  hitherto  done,  and  that  their  work  in  this  direction  should 
be  largely  of  an  educative  nature. 

A  General  Geocfrafhy  of  the  World,  with  Glos^mry,  Pronouncing  Index,  Praxis, 
and  other  Appendices.  By  Henry  E.  Evans.  London  :  Blackie  and  Son, 
1909.     Price  3.<f.  6^/. 

This  book  is  stated  to  be  primarily  intended  for  the  use  of  students  preparing 
for  examinations,  and  is  very  condensed  in  style.  Definitions  of  geographical 
terms  are  a  very  marked  feature,  and  many  of  these  seem  to  us  both  misleading 
and  inelegant.  We  note  especially  the  following  :  "Antipodes  are  those  on  the 
other  side  of  the  globe  whose  feet  are  directly  opposite  ours."  "Cyclones  are 
storms  which  travel  in  a  circle."  We  have  noted  also  a  considerable  number  of 
other  statements  which  suffer  from  an  inordinate  desire  for  conciseness,  and  while 
the  book  may  serve  its  immediate  purpose,  we  doubt  if  it  will  arouse  any  enthusiasm 
for  the  subject  of  geography  in  the  bosom  of  students  who  may  use  it. 

A  Scientific  Geography.     Booh  VII. :  The  British  Empiire.    By  Ellis  W.  Heaton, 
B.Sc,  F.G.S.     Ralph  Holland  and  Co.     Price  2s.  net. 

This  is  the  concluding  volume  of  Mr.  Heaton's  Scientific  Geography.  The 
series  is  intended  for  use  in  universities  rather  than  in  schools,  as  the  seven  parts 
are  not  graded,  but  are  all  suited  for  students  at  the  same  stage.  Either  Book  I. 
(The  World — broadly  treated)  or  Book  VH.  (The  British  Empire)  might  well  be 
used  during  the  last  year  at  school.  In  the  present  volume  the  importance  of 
physical  and  especially  climatic  considerations  is  thoroughly  brought  out ;  the 
maps,  tables,  and  diagrams  are  clear  and  striking.  For  special  commendation  we 
might  select  the  chapters  on  Climatic  Provinces  and  Trade  Eoutes.  A  few  trifling 
inaccuracies  occur  which  will  doubtless  be  corrected  in  a  new  edition.  For 
instance,  the  date  1606  on  the  map  of  Australia  on  page  35  does  not  correspond 
with  any  of  the  dates  mentioned  in  the  text. 

The  Statesman's  Year-Book:  Statistical  and  Historical  Annual  of  the  States  of 
the  World  for  the  year  1909.  Edited  by  J.  Scott  Keltie,  LL.D.,  with  the 
assistance  of  J.  P.  A.  Renwick,  M.A.,  LL.B.  London  :  Macmillan  and  Co., 
1909.     Price  10s.  6d.  net. 

Among  the  points  of  special  interest  to  geographers  which  will  be  found  in 
the  present  year's  issue  of  this  Annual,  Ave  may  mention  first  the  maps  illustrating 
the  following — the  effects  of  the  Anglo-Siamese  Treaty,  1909,  the  new  Anglo- 
Abyssinian  boundary,  and  the  Anglo-German  and  German-French  Kamerun 
boundary.     Among  the  Additions  also  are  several  of  geographical  interest.     Thus 
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the  new  British  Protected  INIalaj'  States  are  not  only  figured  in  the  map  mentioned 
above,  but  a  short  account  of  them  is  also  given,  and  there  are  also  a  considerable 
number  of  new  statistics.     In  other  respects  the  book  shows  the  usual  features. 


BOOKS  EECEIVED. 

We  have  received  the  following  new  books  and  reports  :  — 

Explorers  in  the  New  World  before  and  after  Columbus  and  the  Story  of  the 
Jesuit  Missions  of  Paraguay.  By  Marion  M'Murrough  Mulhall.  Crown 
8vo.  Pp.  xii  +  313.  London:  Longmans,  Green,  and  Co.,  1909.  Frice  6s.  6d. 
net. 

Tlieodore  Roosevelt,  Dynamic  Geographer :  Based  on  a  Lecture  Delivered  to  the 
School  of  Geography,  Oxford  University,  March  8th,  1909.  By  Frank  Buffington 
Vrooman,  F.R.G.S.  Demy  8vo.  Pp.  105.  London:  Henry  Frowde,  1909. 
Price  2s.  net. 

Galileo  Galilei  und  das  kopemikaniscke  Weltsystcm.  Von  Adolf  Muller, 
S.J.  Demy  8vo.  Pp.  xii  +  184.  Freiburg  im  Breisgau  :  B.  Herder,  1909.  Preis 
Ml:  .3.40.   " 

Der  Galilei — Prozess  (1632-1633)  nach  Ursprvng,  Verlauf  vnd  Folgen.  Von 
Adolf  Mijller,  S.J.  Demy  8vo.  Pp.  viii  +  205.  Freiburg  im  Breisgau  :  B. 
Herder,  1909.     Preis  Mh.  3.60. 

Geographische  Charakterhilder  aus  der  Asiatischen  Tiirkei.  Von  Hugo  Grothe. 
176  Originalaufnahmen  und  drei  Karten.     Leipsig  :  Karl  W.  Hiersemann,  1909. 

Une  Annee  de  Politique  Exterieure.  Par  Rex^  Moulin  et  Serge  de  Chessin. 
Crown  Svo.     Pp.  xii  +  385.     Paris  :  Plon-Nourrit  et  Cie.,  1909.     Prix  3fr.  50. 

A  Guide  to  CJiamonix  and  the  Range  of  Mont  Blanc.  By  Edward  Whvmper. 
Crown  Svo.     Pp.  xiv  +  206.     London  :  J.  Murray,  1909.     Price  3.5.  net. 

A  Guide  to  Zerrnatt  and  the  Matterhorn.  By  Edward  Whymfer.  Crown 
Svo.     Pp.  xiv +  224.     London  :  J.  Murray,  1909.     Price  S.?.  net. 

Through  Uganda  to  Mount  Elgon.  By  J.  B.  Purvis.  With  a  Map  and  42 
Illustrations.     Demy  Svo.     Pj).  371.     London  :  Fisher  Unwin,  1909.     Price  6s. 

South  America.  Edited  by  Edward  James  Cattell,  assisted  by  H.  S. 
Morrison  and  A.  C.  Kauffman  (''Foreign  Commercial  Guide").  Pp.  284. 
Philadelphia  :  Philadelphia  Commercial  Museum,  1906. 

"  r/<e  Gar''  Road  Book  and  Guide:  An  Encyclopedia  of  Motoring,  1909-10. 
With  large  folding  Road  Map  of  the  British  Isles.  Edited  and  Revised  by  Lord 
Montagu.  Crown  8vo.  Pj).  xvi  +  604.  London:  The  Car  Illustrated,  Limited, 
1909.     Price  Us.  6d.  net. 

Portugal:  Its  Land  and  People.  By  W,  H.  Koebel.  With  Illustrations  by 
Mrs.  S.  Roope  Dockery  and  from  Photographs.  Demy  Svo.  Pp.  xviii -1-405. 
London  :  Arch.  Constable  and  Co.,  1909.     Price  16s.  net. 

The  Acropolis.  From  the  Russian  of  Mere.tkowski.  By  G.  A.  Mounsey. 
Crown  Svo.     Pp.  28.     London:  A.  Moring,  Limited,  1909.     Price  Is.  6d.  net. 

Official  Year-Book  of  the  Commonwealth  of  Australia,  1901-1908.  No.  2, 
1909.     By  G.  H.  Knibbs.     Melbourne,  1909. 

The  Pendulum  Operations  in  India,  1903-1907.  By  Major  G.  P.  Lenox 
CoNYNGHAM,  R.E.     Dehra  Dun,  1908. 

Netv  Zealand.  Edited  by  Edward  James  Cattell  ("Foreign  Commercial 
Guide").     Pp.38.     Philadelphia:  Philadelphia  Commercial  Museum,  1905. 

Publishers  forward'ing  books  for  review  will  greatly  oblige  by  marking  the  price 
in  clear  figures,  especially  in  the  case  of  foreign  books. 
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AN  ACCOUNT  OF  A  NEW  LAND  MAP  OF  THE  AYORLD. 

By  Bernard  J.  S.  Cahill, 
Associate  American  Institute  of  Architects. 

( JJHh  Maps  and  Diagrams.) 

If  some  one  should  suggest  that  it  was  about  time  to  rearrange  the 
letters  of  the  alphabet — to  begin,  let  us  say,  with  the  letter  "  E,"  followed 
by  the  vowels  in  the  order  of  their  use,  then  the  gutturals,  labials, 
dentals,  and  sibilants,  and  so  on  until  we  ended  with  the  aspirate — he 
could  hardly  be  guilty  of  a  more  repugnant  innovation  in  the  eyes  of 
most  men,  than  if  he  proposed  a  new  map  of  the  world  to  supplant 
Mercator's.  But  while  nothing  much  is  to  be  gained  by  adopting  a 
more  logical  alphabet,  there  is  very  much  to  be  gained  by  inventing  and 
adopting  a  more  accurate  projection  of  the  world  than  Mercator's. 

Mercator's  chart  is  comparatively  a  very  recent  achievement.  It  was 
published  in  1569,  and  is  therefore  just  340  years  old  this  year.  In  its 
day  its  appearance  marked  an  epoch  in  the  history  and  practice  of 
navigation.  It  was,  in  fact,  the  most  useful  device  next  to  the  compass 
for  guiding  mariners  on  the  high  seas.  Navigation  Ijecame,  at  once, 
comparatively  safe  and  simple. 

The  rectilinear  co-ordinates  of  Mercator's  chart,  wherein  degrees  of 
latitude  "  are  enlarged  towards  both  poles  in  the  same  proportion  that 
they  hold  in  their  relation  to  the  equator,"  became  the  fixed  type  for 
all  maps  in  use  among  mariners  thirty  years  thereafter,  and  such  it  has 
remained  ever  since. 

The  title  of  Mercator's  chart  as  originally  published  reads  "  Nova  et 
aucta  orbis  terrae  descriptio  ad  usum  navigantium  emendate  accommodata  " 
— in  other  words,  a  new  and  enlarged  delineation  of  the  world  adapted 
for  the  use  of  navigators. 
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Too  much  stress  cannot  be  laid  on  Gerhard  Kramer's  deliberate 
dedication  of  his  immortal  map,  ad  usum  navigantinm. 

In  other  words,  Mercator  himself  and  all  other  navigators  and 
geographers  were  well  aware  that  this  chart  was  merely  an  instrnment  to 
lay  out  the  boundary  coasts  of  oceans  in  such  a  way  that  oblique 
and  curved  courses  from  place  to  place  (on  a  globe)  could  be  reduced  to 
straight  lines,  and  so  worked  out  with  log  and  compass.  This  necessitated 
gross  exaggeration  of  the  actual  outlines  of  the  earth  as  one  recedes  from 
the  equator. 

But  in  speaking  of  charts  for  navigators,  it  is  perhaps  wrong  to 
speak  of  the  shape  of  the  earth  ;  it  is  the  shape  of  the  oceans  that  concerns 
the  naAagator.  In  other  words,  the  world  can  be  regarded  from  two 
C[uite  different  view  points.  A  mariner  at  sea  has  no  interest  in  the 
land  or  the  shape  of  the  land,  other  than  as  it  confines  the  oceans. 

For  purposes  of  steam  navigation,  in  which  for  directness  of  route 
and  economy  of  fuel  all  courses  should  be  arcs  of  great  circles,  there  are 
now  in  use  charts  of  the  ocean  on  a  gnomonic  projection  in  which  all 
sti'aight  lines  are  parts  of  great  circles,  and  consequently  straight  lines 
drawn  from  one  port  to  another  constitute  the  correct  course  for  a  ship 
to  take  for  economy  and  speed.  The  outlines  of  the  continents  bounding 
such  an  oceanic  chart  are  in  places  absolutely  unrecognisable. 

In  other  words,  the  better  adapted  a  map  is  for  a  seaman's  purposes, 
the  less  use  is  it  for  a  landsman's. 

"  For  other  purposes  than  those  of  navigation,  a  Mercator's  chart  is 
likely  to  be  extremely  misleading,"  says  Captain  Lecky  in  his  JFrinkks 
on  Practical  Nucigation  \  and  further  on  he  characterises  Mercator's 
map  as  "an  extraordinary  production  when  compared  with  the  globe  as 
Ave  know  it." 

It  would  hardly  be  necessary  to  say  much  of  the  gross  exaggerations 
of  Mercator's  projection  to  a  body  of  professional  geographers,  still  less 
W3uld  it  be  necessary  if  Mercator's  projection  were  used  only  for  those 
purposes  for  which  it  Avas  intended.  But  it  has  come  into  such  general 
unchallenged  use  for  all  purposes,  that  its  utter  unsuitableness  for  most 
of  them  cannot  be  pointed  out  Avith  too  much  emphasis. 

This  map  fails  entirely  to  give  one  a  true  comparatiA'e  notion  either 
of  absolute  land  masses  or  of  the  relation  of  one  part  of  the  Avorld  to 
another.  Thus  the  mainland  of  Canada  appears  on  Mercator's  map  to  be 
about  tAvice  the  size,  and  Alaska  half  the  size  of  the  United  States.  The 
Russian  Empire  entirely  overAvhelms  the  empires  of  China  and  India. 
In  fact,  the  Avhole  of  Northern  Asia  is  so  monstrously  exaggerated  that 
the  bulks  of  Africa  and  South  America  seem  almost  insignificant  in 
comparison. 

Moreover,  Avhile  the  islands  of  CcAdon  and  the  Eastern  Archipelago 
appear  very  nearly  in  their  true  dimensions,  the  Ncav  Zealand  Islands 
are  magnified  just  tAvice,  and  the  British  Islands  about  four  times,  the 
area  they  should  be  on  the  same  scale.  NorAvay  and  SAveden  show  at 
least  ten  times  their  true  size,  Avhile  the  climax  is  reached  in  Greenland, 
Avhich  looms  up  as  a  huge  continent  considerably  bigger  than  South 
America  and  about  as  big  as  the  Avhole  of  Africa  I 
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Finally,  the  limit  of  absurdity  is  reached  at  the  Pole.     If  the  actual 
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Figs.  1  and  2. — Mercator's  Chart  below,  and  the  "  gores  "  of  a  globe  above,  both  to  the  same 
scale  (at  the  horizon).     The  excess  of  black  in  1  is  the  exact  extent  of  the  error. 


Pole  were  on  an  islet  a  mile  wide,  it  would  have  to  appear  as  wide  as 
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the  eqviator — that  is,  four  and  twenty  thousand  miles  across,  instead  of  a 
mile. 

Now  on  turning  to  a  globe,  or  to  the  gores  that  go  to  make  a  globe, 
arranged  side  by  side  and  to  the  same  scale  as  the  Mercator  map 
(Figures  1  and  2),  we  learn  the  exact  truth,  and  can  see  at  a  glance  that 
Canada  is  about  equal  to  and  not  twice  the  size  of  the  United  States ; 
while  Alaska  is  not  half  but  about  one-fifth  of  either  of  them.  The 
Russian  Empire  is  seen  to  be  only  about  one-third  larger  than   India 

and  China  combined.  Africa 
and  South  America  loom  up 
on  the  globe  vastly  more 
dominant  than  one  could 
possibly  gather  from  Mer- 
cator's  chart,  while  Green- 
land, that  seemed  the  peer 
of  either  of  them,  is  now 
hardl}^  noticeable. 

And  if  the  land  masses 
on  Mercator's  map  are 
entirely  falsified,  so  of  course 
are  distances  by  sea.  On 
Mercator's  map  the  route 
from  East  to  West  along  the 
60th  parallel,  between  Nor- 
way and  Labrador,  appears 
to  be  about  the  same  in 
length  as  from  East  to  West 
along  the  20th  parallel,  from 
the  west  of  Africa  to  Yucatan 
in  Mexico.  On  a  globe  (or 
on  the  gores  of  a  globe)  the 
distance  of  the  southern  trip 
is  just  twice  the  northern 
one — OA'er  2000  miles  in  the 
one  case,  and  under  4000  in 
the  other.  In  other  words, 
an  attempt  to  compare  an 
imaginary  steamship  route 
in  the  North  Atlantic  with 
one  in  mid-Atlantic  will  lead  one  astray  to  the  extent  of  2000  miles — an 
error  of  100  per  cent. 

Besides  these  enormous  exaggerations,  Mercator's  chart  of  the  world 
actually  fails  to  indicate  or  visualise  in  any  way  the  rotundity  of  the 
earth  and  the  consequent  convergence  of  the  continents  at  the  poles. 

Furthermore,  Mercator's  chart  not  only  exaggerates,  but  it  distorts 
the  forms  of  the  continents.  This  is  not  usually  admitted,  because  it  is 
contended  that  as  we  go  Noith  and  South  from  the  Equator,  keeping 
the  meridians  of  Longitude  parallel  instead  of  converging  them,  we  also 
draw  out  the  parallels  of  Latitude  correspondingly.     This  is  equivalent 
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Fig.  3. — The  United  Kingdom  enlarged  to  the  size  of  a 
Continent  and  then  drawn  to  Mercator's  projection. 
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to  enlarging  the  scale  of  the  hxxman  figure  from  the  feet  up  to  the  head. 
It  is  true  that  the  feet  are  correct,  and  the  knees,  the  trunk,  the  torso, 
and  the  head  may  all  be  approximately  in  right  proportion,  but  as  each 
zone  is  on  a  larger  scale  than  the  one  below  it,  the  entire  figure  is  not 
merely  an  exaggeration  but  a  distortion. 

On  Mercator's  projection  the  British  Isles  are  exaggerated  as  a  group 
— quadrupled  in  area,  in  fact,  but  the  distortion  is  not  so  noticeable 
between  Cornwall  and  Caithness  because  the  convergence  is  slight 
absolutely,  and  is  hardly  discernible  on  a  map  showing  the  whole  world. 

But  let  us  suppose,  those  of  us  especially  who  are  familiar  from 
childhood  with  the  map  of  the  British  Isles,  that  we  were  1)orn  on  a 
continent  like  North  America.  Let  us  suppose  that  the  British  Isles, 
like  the  continent  of  North  America,  reached  from  the  Equator  to  the 
Arctic  Circle  and  above — as  far  as  eighty  degrees  North  latitude,  let  us 
say.  Figure  4  shows  the 
true  shape  and  size  of  our 
imaginary  realm,  Cornwall 
touching  the  Equator,  and 
Caithness  reaching  eighty 
degrees  North.  Figure  3 
shows  our  expanded  realm 
drawn  on  Mercator's  pro- 
jection. Here  we  have  both 
exaggeration  in  the  case  of 
Scotland,  and  distortion  in 
the  case  of  Great  Britain. 

Where  artists  draw  por- 
traits of  well-known  public 
characters  with  enormous 
heads  and  shoulders  on 
diminishing  trunks  and 
almost  invisible  feet,  we 
have  most  of  the  elements 
that  go  to  make  a  carica- 
ture. Figure  3  is  surely  a 
caricature  of  the  British  Isles.  In  like 
caricatured  on  every  map  drawn  to  Mercator's 
America  is  also  distorted  on   Mercator's  projection 


Fig.  4. 


The  United  Kingdom  enlarged  to  the  size  of  a 
Continent. 


manner.  North    America  is 

projection.     South 

The  lower  part  is 

dragged  down  and  thickened  in  appearance  until  the  most  beautiful  of 
all  the  continents  is  deprived  of  much  of  its  symmetry  and  elegance. 

So  far,  we  have  spoken  of  Mercator's  distortions  and  exaggerations, 
with  a  brief  reference  to  a  gnomonic  sea  chart,  but  there  are  other  pro- 
jections rather  popular  among  geographers  and  projection  experts — the 
so-called  equal-area  maps.  They  are  not  in  very  general  use.  Just 
what  elements  of  use,  fitness,  and  truth  ensure  permanence  to  a  map  pro- 
jection, it  is  not  easy  to  define,  but  one  might  be  inclined  to  argue  that 
exaggeration  is  preferable  to  distortion.  But  if  we  must  have  distortion, 
rectilinear  or  symmetrical  distortion — that  is,  distortion  upon  an  axis — is 
preferable  to  oblique  or  curvilinear  distortion.     This  is  in  agreement  with 
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Fig.  5. — Australia,  drawn  on  an  equal-area  projection. 


our  ineradicable  instinct  for  .symmetry,  which  doubtless  comes  of  the 
per'^'ading  presence  of  symmetry  throughout  Nature  in  astronomic, 
crystalline  and  organic  forms. 

Here,  for  example,  is  the  shape  of  Australia  on  a  •world  map,  pro- 
jected on  an  equal-area  liasis  (Figure  5).      It  is  a  scientific  map,  yet   it 

would  never  be  as  accept- 
aV)le  as  a  map  that  showed 
the  island  continent  about 
as  the  average  man  remem- 
bers it — that  is  to  say,  not 
noticeably  distorted.  Other 
purely  circular  projections, 
such  as  Mollweide's,  Van 
der  G-rinten's,  and  the 
polyconic  types,  show  dis- 
tortions far  more  -saolent 
than  this,  and  therefore 
they  stand  a  chance  of 
being  instinctively  re- 
jected. Men  have  the 
purely  scientific  spirit  only 
occasionally  and  by  effort. 
"We  have  expert  testimony  to  the  fact  that  the  best  maps  are  not  too 
mathematical.  Moreover,  a  map  is  in  a  sense  a  portrait  of  one's  father- 
land, something  with  features  that  can  be  remembered  with  pleasure,  and 
a  form  that  can  be  identified  with  pride.  Now  a  portrait  of  one's  parent 
might  conceivably  be  done  on  an  elastic  can^'as,  and  twisted  out  of  shape 
and  stretched  between  parallel  boundaries  in  such  a  geometrical  way  as 
to  preserve  a  perfectly  correct  area  of  nose  and  mouth  and  white  cravat, 
and  yet  be  hardly  recognisable.  If  such  an  equal-area  portrait  of  one's 
father  were  to  be  recognised,  it  would  he  painful,  and  if  it  were  not 
recognisable,  it  would  be  useless.     And  so  of  one's  fatherland. 

There  are  other  circular  projections  of  the  world  in  which  the  central 
portion  is  true  as  to  form  and  area,  but  which,  towards  the  periphery, 
become  exaggerated  and  violently  distorted.  Such  maps  are  good 
enough  for  one  ocean,  or  even  a  whole  continent — such,  for  example,  as 
North  and  South  America  :  lint  then  the  rest  of  the  globe  is  either  cut  in 
two,  or  so  inadequate,  that  an  extra  map  with  its  frame  of  co-ordinates 
fitted  over  Asia  this  time  is  necessary,  and  then  it  is  America  that  is 
sacrificed.  This  type  of  map  with  a  focal  area  is,  in  a  word,  only  good 
for  half  the  world  at  a  time. 

This  foregoing  brief  review  of  the  faults  of  Mercator's  projection,  and 
the  distortions  of  the  lesser-known  equal  area  and  other  projections  of  the 
whole  world,  will  serve  to  bring  to  a  point  what  is  really  wanted  in  a 
Avorld  map  and  what  can  be  reasonal)ly  expected. 

Every  map  of  the  world  must  l)e  a  compromise,  and  in  every  map 
something  must  be  sacrificed  in  order  to  lay  a  spherical  superficies  on  a 
flat  plane.  Now,  the  great  need  of  the  age,  in  this  respect,  is  a  map,  not 
for  navigators,  but  for  geographers  and  scientists  in  general,  to  display 
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the  world  "from  China  to  Peru,"  so  that  all  lands  are  shown  on  the 
same  scale  Avithout  rupture  or  distortion.  A  map  of  this  character  is 
badly  needed  for  purposes  of  comparison  by  the  geographer,  teacher,  the 
political  economist,  the  statistician,  the  statesman  and  the  student  of 
"  AVeltpolitik."  The  scientist  needs  such  a  map  badly — in  fact,  an 
accurate  picture  of  the  land  of  the  globe  is  indispensable  to  the  geologist, 
the  biologist,  the  ethnographer,  and  the  palaeontologist.  In  short,  the 
uses  of  such  a  map  are  endless.  And  yet  for  all  these  purposes,  the 
world  is  still  shown  on  Mercator's  preposterous  chart  originally  invented 
for  the  use  of  seamen. 

In  Mercator's  time,  the  world  was  little  known  as  we  know  it,  and 
until  recently  it  was  still  generally  unknown.  Xow  it  is  not  only 
generally  surveyed  but  the  land  is  allotted,  and  most  of  the  titles  con- 
firmed and  more  likely  to  be  permanent  than  at  any  time  since  the 
Roman  Empire.  Mercator's  map  was  invented  and  used  to  explore  the 
seas  in  a  strictly  literal  sense.  We  need  a  map  now  to  exploit  the 
land  in  endless  ways. 

If,  on  Mercator's  chart,  the  facts  about  the  land  were  sacrificed  to 
make  a  practical  guide  across  the  waters,  in  a  new  map  it  may  become 
necessary  to  saci'ifice  the  water  in  order,  more  accurately,  to  delineate 
the  land.  As  we  know,  the  globe  is  mostly  water.  If  we  ignore  the 
water  and  are  prepared  to  sacrifice  it  whercA'er  the  demands  of  the  land 
are  jjaramount,  we  have  made  the  first  practical  step  towards  an  accurate 
land  map  of  the  globe.  If  the  land  and  water  are  as  5  :  2,  we  have 
already  disposed  of  five-sevenths  of  the  problem.  AVe  shall  map  the  land 
of  the  globe  exclusively  without  any  attempt  to  map  the  oceans,  except 
as  they  cling  to  the  contours  of  the  continents  as  we  develop  them,  or  as 
the  oceans  shall  take  their  place  in  any  scheme  based  primarily  on  the 
needs  of  the  land. 

Having  resolved  to  make  a  land  map  and  not  a  sea  chart,  let  us  take 
up  the  problem  step  by  step. 

If  I  approach  a  terrestrial  globe  and  throw  a  napkin  of  the  proper 
size  over  it  with  one  corner  tucked  under,  I  can  cover  up  entirely  the 
"  three  corners  of  the  world,"  as  Shakespeare  puts  it,  as  they  hang  over 
the  North  Pole.  If  I  now  take  a  pair  of  scissors,  and  make  a  few  cuts 
here  and  there  corresponding  to  the  general  outlines  of  the  eai^th — cut- 
ting away  the  ocean,  in  other  words,  which  we  have  determined  not  to 
bother  with  ;  and  if  I  now  pick  this  napkin  off"  the  glol^e — still  keeping 
the  odd  corner  tucked  under — and  I  fling  it  on  a  table,  I  shall  have  a 
land  map  of  the  world  pretty  well  blocked  out  already.  The  corners  on 
each  side  of  the  one  tucked  under  will  make  the  long  side  of  a  straggling 
triangle — these  will  be  South  America  and  Australia.  The  short 
extension  opposite  the  corner  tucked  under  will  be  the  continent  of 
Africa. 

In  this  experiment  we  come  to  realise  that  the  land  of  the  world 
can  be  displayed  by  looking  down  at  the  Pole  instead  of  sideways  at  the 
Equator. 

On  this  general  basis,  I  made  my  first  map,  which  I  traced  on   tissue 
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paper  from  a  globe.  I  did  not  show  lines  of  latitude  nor  longitude, 
although  I  showed  a  spinal  or  central  meridian  through  Africa  (20"), 
Asia  (105')  and  the  Americas  (70°).  Three  short  isolated  lines  at  right 
angles  indicated  the  Equator.  New  Zealand  was  included  in  the 
Australian  group.  This  was  my  land  map,  arbitrary  and  unscientific — a 
sprawling,  naked  effigy  of  the  world,  unclothed  Avith  co-ordinates,  un- 
cradled  with  encomj^assing  oceans.  I  had  some  dozen  skeleton  copies 
struck  off  by  sun  process,  and  proceeded  to  fill  these  out  to  illustrate  my 
thesis.  For  even  with  all  its  faults,  this  Avas  actually  a  far  more  accurate 
map  of  the  land  of  the  whole  Avorld  than  I  had  ever  seen  before,  and  it 
served  my  purpose  admirably. 

Then  came  the  great  earthquake  and  fire  of  San  Francisco  (April  18, 
1906),  and  my  maps  and  diagrams  were  all  burned  along  with  every- 
thing else  I  possessed,  both  in  my  office  and  in  my  home. 

Within  a  year  I  was  back  at  the  problem,  which  I  approached  this 
time  in  a  more  scientific  spirit.  I  determined  to  plot  out  the  lines  of 
latitude  and  longitude  on  such  a  system  that  the  land  of  the  world 
would  fit  into  this  frame  of  co-ordinates  with  the  minimum  of  distortion 
and  exaggeration,  and  Avithout  disruption  of  the  land  masses.  To  this 
end,  the  Avhole  Avas  to  be  viewed  from  the  North  Pole  down  to  25° 
N.  Lat.,  on  the  plane  of  the  Equator  or  parallel  thereto,  and  Avith  the 
three  continental  extensions  and  the  fourth  oceanic  one  jutting  out  from 
the  circumpolar  disc  like  the  leaA^es  of  a  quatrefoil. 

This  proA'ed  a  much  more  tiresome  and  difficult  task  than  I  imagined. 
However,  out  of  all  the  experiments  and  essays  at  a  solution,  certain 
fixed  and  fundamental  conditions  surA^A^ed  Avhich  seemed  final  and 
inevitable.  One  of  these  Avas  that  the  axial  meridian  of  Africa  about 
20"  East,  Avas  the  correct  starting  point;  also  that  the  360 
meridians  should  be  divided  into  four  groups  of  90"  each.  Another 
one  AA'as  that  the  Avorld  should  and  must  be  seen  in  its  entirety,  both 
land  and  Avater,  doAvn  to  25°  N.  Lat.,  and  that  the  goring  of  the 
Southern  oceans  should  take  place  on  about  the  65th  deg.  East,  and 
the  25th  deg.  West,  and  so  on  around  the  globe,  at  interA'als  of  90° 
if  possible.  This  arrangement  included  both  India  and  Australia 
in  one  90°  section,  and  South  America  in  another.  Unfortunately, 
as  I  thought  then,  Ncav  Zealand  had  to  be  separated  from  Australia  and 
left  to  lord  it  alone,  supreme  among  the  islands  of  Polynesia.  But  as 
the  NcAV  Zealanders  themselves  much  prefer  it  this  Avay,  this  feature  of 
the  map  need  hardly  call  for  our  regret. 

In  projecting  the  circumpolar  Avorld  doAvn  to  25°  N.  Lat.,  it  soon 
became  evident  that  the  attempt  to  croAvd  the  spherical  area  of  an 
inverted  IwavI  on  to  a  disc  no  Iwgger  than  the  periphery  of  its  rim,  Avas  a 
feat  involving  gi-ave  error.  To  spread  the  boAvl  out  involved  error  in 
the  opposite  direction.  To  include  the  bowl's  actual  surface  all  on  a 
circle  somcAvhat  betAveen  the  tAvo  Avas  a  scientific  solution,  but  one 
involving  serious  distortion. 

Figure  6  shoAvs  the  actual  globular  area  as  seen  on  the  gores  of  a 
globe  starting  from  the  Pole  and  extending  to  25°  N.  Lat. — that  is, 
subtending  a  total  angle  of  over  2  (90-25)  or  130  degrees  of  arc.     As 
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Fig.  6. — For  explanation  see  text. 
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we  recede  from  the  Pole  where  everything  is  correct,  the  error  increases, 
the  black  intervening  spaces  indicating  graphically  the  exact  proportion 
of  error.  The  shaded  portion  of  the  disc  shows  these  spears  of  error 
gathered  into  one  sheath,  as  it  were — the  total  error.  And  one  can  see 
that  it  is  excessive.  Now,  if  we  imagine  the  gores  to  be  elastic,  and  we 
constrict  the  outermost  ring  of  longitude  (25°  N,  Lat.)  until  we  have 
squeezed  in  and  therefore  widened  out  their  ends,  we  have  achieved 
pietorially  what  is,  when  this  feat  is  done  mathematically,  known  as  an 
equal-area  projection.  In  other  words,  as  we  go  south  from  the  Pole 
and  each  parallel  of  latitude  gets  too  wide  in  its  periphery  for  the  truth, 
we  make  compensation  by  shortening  each  degree  or  group  of  degrees 
of  latitude  also  as  we  go  south.  In  this  Avay,  the  process  that  adds  to 
the  truth  of  area  still  further  aggravates  the  error  of  distortion.  It  is 
exactly  as  if  one  took  a  familiar  portrait  four  inches  wide  and  six  inches 
high  on  some  elastic  fabric  and  first  distorted  it  by  stretching  it  sideways 
an  inch,  which  is  pretty  bad,  and  then  squeezed  it  down  nearly  another 
inch — which  is  worse.  The  portrait,  after  this  treatment,  may  not  be 
recognisable,  however  its  total  area  and  the  area  of  all  its  parts,  its  light, 
shade,  and  colour  remain  the  same. 

AVhile  this  method  might  be  scientific,  the  need  for  distortion  was 
repellent ;  and,  once  started,  the  need  increased  on  reaching  other  regions 
of  the  map.  And  so,  disgusted  with  my  futile  efforts,  I  concluded  to 
throw  overboard  the  condition  of  the  land  continuity  and  determined 
to  show  no  more  than  80  degrees  of  arc  in  one  circle,  instead  of  130 
degrees.  This  meant  that  the  polar  projection  was  to  go  no  further 
south  than  50°  X.  Lat.  This  involved  splitting  the  Asiatic  continent 
on  the  65th  meridian — amputating  the  armpit  of  the  world,  as  it  were ; 
and  it  also  meant  the  extension  of  the  great  peninsulas  on  axial  meridians 
that  did  not  cross  the  Pole  at  right  angles.  In  other  words,  to  secure 
truth  and  accuracy,  I  gave  up  trying  to  do  what  seemed  impossible.  At 
this  stage  in  my  progress,  somewhat  baffled  and  disappointed,  I  ordered 
a  professional  map-maker  to  draw  me  a  scheme  of  co-ordinates  with  a 
view  to  putting  an  end  to  my  own  apparent  waste  of  time,  and  to  allow 
me  to  get  to  my  original  problem,  of  which  the  map  was,  after  all,  merely 
an  episode. 

Another  long  period  intervened  well  taken  up  with  pressing  business, 
and  finally  in  the  spring  of  1908  I  again  approached  the  problem  with 
a  fresh  and  open  mind,  reinforced  with  the  experience  and  familiarity 
with  the  subject  that  I  had  so  laboriously  accumulated.  Greatly  dis- 
satisfied with  the  map  as  it  stood,  I  began  to  go  over  the  whole  subject 
once  more,  da  capo. 

It  seemed  extremely  illogical,  for  instance,  to  let  the  centre  of  my 
map  get  the  best  treatment,  for  it  was  this  80  degrees  of  circumpolar 
integrity  that  was  at  once  most  accurate  and  without  break. 

Now  it  will  be  seen  that  fully  50  degrees  of  the  top  of  the  earth 
comprises  the  Arctic  Zone  :  the  uninhabited,  untraversed,  icebound  polar 
sea.  Why  waste  the  truest  portion  of  our  projected  map  in  visualising 
the  least  important  part  of  the  world,  especially  when  we  have  de- 
liberately   deteimined    to    make    the    regions    of    greatest  accuracy    of 
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projection  cori-espond  with  those  regions  of  the  world  where  man's 
activity  is  most  concentrated  ?  This  region  is  oln'iously  the  North 
Temperate  Zone.  In  Ijrief,  our  accuracy  must  not  be  concentrated  any 
more  on  the  Pole  than  on  the  Equator.  In  other  words,  it  was  wrong  to 
look  at  the  world  "  cylindrically  " — from  the  Equator,  and  equally  wrong 
to  look  at  it  radially  from  the  Pole.  Why  not  take  a  middle  course, 
neither  hot  nor  cold,  and  make  the  principal  view  point  neither 
horizontal  nor  vertical,   Init   nf>J/'/iir  ;  neither  a  eyliiider  around  nor  a  dise 


7.  —  For  explanation  sfc  text.      Note  that  the  complete  circle  shoilld  bt  uiawu  at  4," 
as  corrected,  ami  not  at  40   as  shown.     This  circle  is  the  earth's  circumference. 


atop,  but  a  cone  lying  athwart  and  touching  the  centre  of  the  very  belt 
we  are  most  interested  in  portraying  accurately. 

Figure  7  is  an  arrangement  of  the  gores  from  a  globe  so  that  they 
touch  at  the  45th  degree  of  North  Latitude.  This  shows  at  once  that 
the  land  masses  of  the  world  from  25°  North  to  aliout  20°  from  the 
Pole — that  part,  in  other  words,  which  must  remain  coterminous  East 
and  West — can  best  be  joined  by  making  the  gores  of  a  globe  touch  each 
other,  not  at  their  centres  (Figure  2,  Mercator's)  nor  at  their  ends,  as 
in  Figure  6,  but  midway  between — in  the  middle  of  the  land  belt  of  the 
world,  viz.  at  45°  N.  Lat. 
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Let  US  now  turn  from  the  mechanical  consideration  of  the  thirty 
degree  gores  of  a  globe  (and  they  have  proved  very  helpful  in  making 
clear  our  progress)  and  consider  the  problem  geometrically. 

Figure  8,  which  represents  a  solid  both  in  section  and  elevation,  but 
not  in  perspective,  shows  a  right-angled  cone,  ABD,  tangent  to  a  sphere 
EGtF  at  E  and  F ;  E  and  F  being  equivalent  to  45°  North  Latitude. 
If  this  cone  be  slit  up  from  any  point  in  its  base  in  a  straight  line  to  its 
apex,  it  can  be  developed  or  laid  out  flat  into  exactly  two-thirds  of  a 
disc  BBCDD  (Figure  9,  which  is  a  "  plan  ").     In  the  cone  BA  and  DA 


coincide — they  are,  in  fact,  one  and  the  same  line.  In  the  developed 
or  flattened  disc  BA  and  DA  gape  or  widen  out  to  the  angle  BAD, 
Avhich  is  one-third  of  a  circle,  viz.  120°  of  an  arc. 

If  we  complete  the  circle  we  shall  have  (1)  four  parts  each  subtending 
60°,  which  when  curled  into  a  right-angled  cone  are  tangent  to  the  sphere 
EGF,  and  (2)  also  something  over,  that  is,  exactly  two  more  such  parts 
of  60°  each. 

NoAv  assuming  the  sphere  to  ])e  a  terrestrial  globe  Avith  polar  axis 
AC,  Ave  can  project  the  parallels  of  latitude  on  to  this  cone.  We 
propose  to  project  a  belt  45°  Avide,  or  22|°  N.  and  S.  of  45°  North 
Latitude.  This  Avill  give  us  22i°  North  Latitude,  and  67|°  North 
Latitude  as  the  boundaries  of  our  zone  of  conical  projection. 
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On  Figure  8  the  arc  QF  is  bisected  at  X,  and  the  arc  FY  is  equal 
to  the  arc  FX.  XFY  is  an  arc  of  45°,  and  may  be  projected  with 
approximate  accuracy  on  to  the  cone  AD,  at  the  points  N  and  0  from 
P  (which  is  found  by  intersecting  reciprocal  arcs  from  GE  and  EGr). 

On  the  Frustum  LMON  we  can  now  divide  off  latitude  and 
longitude  to  suit. 

For  convenience  we  draw  them  on  the  Frustum  as  it  is  displayed  in 
the    festoon    MMEOOLLQNN  (Figure  9).      Ten  concentric  lines   give 


parallels  of  latitude  every  5°,  or  22|  +  5;  22^  +  10  .  .  .  221  +  45,  or 
Q7h  The  tangent  parallel  45°  is  not  shown,  but  is  midway  between  the 
thickened  latitudes  (42^°  and  47^°  N.). 

It  will  be  seen  that  in  this  projection  of  co-ordinates  we  have  a 
scheme  which  only  attempts  the  rectification  of  45  degrees  of  arc.  The 
belt,  festoon,  or  horseshoe  here  indicated  is  therefore  exactly  of  the  same 
degree  of  accuracy  as  Mercator's  chart  between  22h°  North  and  South 
of  the  Equator,  with  the  advantage  that  it  covers  the  most  important 
instead  of  the  less  important  parallels. 

The  Equator,  however,  is  a  great  circle,  and  takes  in  (together  with 
its  45°  belt)  the  full  circumference  of  the  earth. 
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Now,  curiously  enough,  the  small  circles  of  45'  North  and  South  when 
displayed  on  an  enveloping  and  tangent  right-angled  cone  have  the 
radius  of  a  great  circle  with  two-thirds  of  its  circumference.  Because  in 
Figure  8  (supra)  AF  is  equal  to  EC,  the  radius  of  the  globe,  therefore 
the  45th  parallel  on  the  plan  or  displayed  cone  is  two-thirds  the  circum- 
ference of  the  sphere  to  which  it  is  tangent.  Therefore  it  is  two-thirds 
the  Equator.  But  in  this  projection  the  45°-wide  belt  of  the  same 
accuracy  as  Mercator's  equatorial  belt  of  45^  is  repeated  in  the  southern 
hemisphere  in  four  separate  parts. 

In  addition  to  these  belts,  tangent  to  45°  North  and  South,  there  are 
four  similar  belts  tangent  to  the  four  meridians  upon  which  N.  and  S. 
extensions  are  developed.  From  22|^°  above  and  22^°  below  the  Equator 
these  are  equivalent  to  four  squares  45°  each  way,  or  added  together 
they  make  a  band  45  degrees  wide  and  tangent  to  the  earth,  4  x  45° 
or  180  degi'ees  of  arc.  (The  tangency  is,  however,  longitudinal,  not 
equatorial.) 

The  equation  therefore  stands  thus  : — 

The  conical  projection  contains  2xf  of  a  great  circle,  plus  180°, 
or  half  a  great  circle  =  IJ  +  i,  or  If- 

The  cylindrical  has  but  one  great  circle  of  this  character.  That  is  to 
say,  the  map  under  discussion  has  an  area  of  maximum  accuracy  five- 
sixths  larger  than  Mercator's  map — the  kind  and  quality  of  accuracy 
under  comparison  being  identical. 

But  the  one  area  covers  the  tropic  zone,  and  the  other  is  identical 
with  the  N.  and  S.  temperate  zones.  Moreover,  Mercator's  accurate 
zone  is  mostly  sea  and  forest  and  unexjilored  islands,  whereas  the  other 
zone  includes  the  whole  civilised  world,  and  such  important  white  man's 
countries  south  of  the  line  as  Argentina,  the  Cape,  Australia,  and  New 
Zealand. 

Another  way  of  putting  it  is  to  state  that  exactly  50  per  cent,  of 
Mercator's  equatorial  accuracy  (45°  wide)  is  included  in  the  new  map, 
the  50  per  cent,  in  question  being  divided  into  four  parts  of  45°  each, 
three  of  which  are  land  areas^the  only  land  areas  on  the  Equator. 
This  is  in  addition  to  the  temperate  zones  aforementioned. 

Figure  10  shows  a  world  map  completed  on  these  principles.  How- 
ever, the  equatorial  region  of  non-conical  projection  extends  to  25°  North 
and  South,  and  the  tangential  or  conically-projected  portion  extends 
thence  to  80°  North  latitude.  This  map  has  a  simplicity  of  form  that 
may  commend  it — but  there  remains  one  step  further  toward  still 
greater  accuracy,  system,  and  uniformity,  than  is  here  contained. 

In  this  map  the  portion  keyed  to  include  Alaska  serves  as  an 
admirable  reminder  that  these  upper  boundaries  are  to  be  connected  in 
one's  mind.  Here  also  we  see  the  advantage  of  the  redundant  sections — 
the  spare  room  where  we  can  repeat  a  continent  to  show  ocean  boundaries, 
a  device  advantageously  enjoyed  by  Mercator's  map  and  this  one 
jointly.  This  is  a  device  for  which  also  there  is  precedent  and  a  mental 
habit  formed  by  all  those  M'ho  see  and  use  Mercator's  map. 

One  can  conceive  a  map  with  the  loljc  and  a  half  carrying  the  New 
AVorld  arranged  on  a  pi^ot  which  can  he  swung  around  and  keyed  into 
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the  two  and  a  half  lobes  of  the  Old  World — thus  having  a  Aery 
symmetrical  four-lobed  map  instead  of  three  lobes  and  two  half  lobes. 
(See  Figure  11.) 

Again,  the  Oceanic  or  split  lobe  could  be  divided  into  a  serrated  edge 
corresponding  to  the  international  time  boundary — each  full  lobe  repre- 


G.  10.— Scheme  No.  3,  5°  intervals.     Conic  projectioa  tangent  to  45°  N,  and  S.  from  25°  N.  and  S.  to  80°  N,  and  S. 
From  25°  N.  to  25°  S.  the  projection  is  arbitrary  and  accommodating. 

senting  six  hours  of  time.  Or  the  entire  circuit  can  be  printed  with 
necessary  "  repeats,"  but  the  Avorld  once  round  could  be  coloured  and  the 
repeats  plain.  Or  again,  the  Avorld  could  be  printed  with  repeats  coloured 
and  lettered  in  full,  and  a  pivoted  mask  could  be  attached  to  block  out 
one-third  of  the  entire  circuit  and  so  show  no  more  than  the  whole  world 
at  one  time. 
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Another  variation  for  American  use  would  be  to  repeat  the  New 
Zealand  and  Asiatic  lobe  and  a  half  with  the  American  meridian  central 
and  vertical.  Australians  could  print  their  maps  from  another  angle  and 
Xew  Zealanders  from  still  another. 

This  map  was  no  sooner  finished  than  I  realised  how  it  could  be  very 
materially  improved — made  entirely  logical  and  mathematical  as  well  as 
practical,  and  like  philosophies,  religions  and  governments,  made  to  suit 
the  world  as  the  world  actually  is.  This  has  been  the  object  throughout : 
not   to    impose    an    artificial    scheme    of   co-ordinates  on  the  globe,  as 


Fig.  11. — Map  with  four  lobes,  modified  from  Fig.  10. 


though  the  world  were  nothing  but  lines  of  latitude  and  longitude — a 
system  which  might  do  very  Avell  on  some  other  planet  than  ours. 

The  defects  of  the  map  shown  in  Figure  10  are  not  serious,  and  it  is 
possible  that  the  next  refinement  may  overstep  the  mark,  and  while 
being  more  accurate,  more  logical,  and  more  scientific,  may  lack  the 
simplicity  that  makes  for  popularity. 

The  weakest  points  in  this  map  are  in  the  regions  of  the  Equator  as 
it  recedes  E.  and  W.  from  the  four  axial  meridians.  The  lines  of  longi- 
tude, 65°  E.  and  25°  W.,  should  be  no  longer  from  Pole  to  Pole  than  the 
central  one,  20°  E.,  which  runs  through  the  centre  of  Africa.  This  error 
is  all  the  more  m"Sirked  for  being  concentrated  in  the  central  curved 
portion  of  the  meridians.  A  glance  at  the  Asiatic  division  (where  the 
network  of  co-ordinates  is  visible  throughout)  shows  us  that  the  outer- 
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most  rectangle  is  about  one  and  three-quarter  times  what  it  is  at  the 
Equator — an  error  of  75  per  cent.  Fortunately  there  is  not  much  land 
at    these    margins,  the  African    division    being   particularly  free.     But 


Fig.  12. — For  explanation  see  text.  The  shaded  areas  sliow  the  portions  that  are  of  the 
same  degree  of  accuracy  as  Mercator's  Equatorial  Zone,  from  22|°  N.  to  22^°  S.  lat.  The 
circle  marked  by  the  arrows  shows  the  exact  size  of  the  globe  to  scale. 

the  island  of  Guinea  is  visibly  aifected,  and  the  NE.  corner  of  Australia 
is  somewhat  drawn'  up,  and  in  the  same  Avay  Brazil,  New  G-uinea,  and 
India  are  all  somewhat  askew.  Seeing  that  the  Equator  is  free  from 
land  towards  the  edges  of  each  lobe,  why  can  it  not  be  gored  or  split  in 
two  as  certain  meridians  h'ave  already  been  treated  1 
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Furthermore,  the  Arctic  coast-line  is  somewhat  expanded  owing  to 
the  spread  of  meridians  at  80  ;  these  meridians  might  be  gored  also  10 
or  15°  below  80  and  gathered  into  sheaths,  conA-erging  to  the  Poles  more 
acutely — more  accurately.  This  is  entirel}"  consistent  with  the  spirit  of 
the  map.  Even  some  disruption  of  polar  land — -the  tundras  of  Siberia, 
the  glaciers  of  Greenland,  or  the  southern  ice-pack — is  not  a  serious 
objection.  Now  it  becomes  obvious  that  the  Equator  at  each  E.  and  W. 
boundary  can  be  split  25°  in  seven  places  (30°  in  five),  but  on  the  east 
of  Africa  a  goring  of  25°  wide  will  result  in  a  disruption  of  the  African 
coast-line  at  the  mouth  of  the  river  Juba,  a  disruption  of  3°  at  least. 
This  is  not  a  very  serious  matter,  but  it  suggests  shifting  the  whole 
scheme  of  co-ordinates  or  reducing  the  25°  goring  to  22-^°. 

We  do  both.  The  effect  is  at  once  magical.  It  not  only  corrects  all 
these  errors,  but  invests  our  whole  scheme  in  an  orderly,  rhythmic,  and 
harmonic  series,  both  N;  and  S.  and  E.  and  "\V.,  of  multiples  of  22i°,  Avhich 
puts  the  stamp  of  finality  on  our  efforts  and  crowns  the  lal)our  of  years 
with  complete  success. 

The  shifting  of  the  axis  of  the  African  continent  to  22|°  W.  and  all 
the  other  axes  correspondingly ;  also  the  goring  of  the  Equator  E.  and 
W.  for  22i°  throughout,  and  the  goring  of  the  meridians  for  22|° 
instead  of  25°,  both  from  the  Pole  and  the  Equator — these  processes  are 
shown  in  Fig.  12.  The  results  of  this  final  modification  are  manifold 
and  put  the  whole  scheme  in  a  somewhat  new  light.  Instead  of  regard- 
ing the  projection  as  a  conical  development  with  ai'bitrary  extensions 
along  four  selected  meridians,  we  come  to  regard  the  general  map  as  a 
series  of  eight  equilateral  triangular  planes  or  plates,  whose  sides  are  half 
straight  in  the  centres,  and  curved  at  the  corners — a  testudinal  scheme, 
one  might  almost  call  it.  To  get  a  better  grasp  of  its  construction,  let 
us  forget  for  the  moment  the  conical  origin  of  the  map  and  go  back  once 
more  to  first  principles. 

We  can  make  a  very, effective  and  enlightening  experiment  with  au 
orange,  providing  we  select  one  that  is  perfectly  round  and  well  centred. 
If  we  make  a  cut  around  the  "horizon"  (see  Figure  13),  and  two  great 
circle  cuts  at  right  angles  through  the  "poles,"  we  shall  be  able  to  peel  off 
eight  segments  each  with  three  equilateral  curved  sides  (B  and  C).  When 
placed,  six  in  a  ring,  they  will  1)e  tangent  to  one  another  at  the  centres  of 
each  side,  as  in  the  lower  diagram  (D).  If  the  corners  of  these  segments 
be  joined,  they  will  form  equilateral  triangles  ;  moreover,  they  arrange 
themselves  in  a  symmetrical  and  hexagonal  pattern  capable  of  endless 
repetition  and  extension  on  axes  crossing  each  other  at  angles  of  60°. 
This  arrangement  of  sections  of  orange  peel,  flattened  verticalh'  and 
pressed  together  laterall}^  so  that  the  middle  half  of  each  lioundary  is 
straightened,  will  serve  to  suggest  in  a  homely  but  graphic  way  the 
manner  of  making  the  map  shown  in  Figures  11,  12  and  l-t. 

Each  section  has  its  mid  area  90°  wide  and  45°  high,  with  its 
straight  radial  meridians  and  concentric  circular  parallels.  This  area  is 
of  a  conical  continuous  projection,  and  is  practically  coincident  with  the 
temperate  zones  {'22h°  instead  of  23|°,  and  67|°  instead  of  66i°).  Each 
section  has  its  22|^°x45°  mid  area  on  its  base  which,  when  joined  to 
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its   southern  mate,  gives  an   equatorial  area    45°  X  45°  on    either    side 
of  a  straight  axial  meridian.     Then  each  section  has  its  three  corners 


Fig.  1-3. — Experiment  with  an  orange. 


isolated  and  arbitrary,  l)ut  of  very   moderate  error  both  of  area  and 
shape. 

By  dividing  each  quadrant  of  90°  into  four  parts  at  intervals  of  22|°, 
which  harmonically  coincide  not  only  with  the  axes  and  boundaries  of 
each  section  but  with  the  zones  of  temperature,  the  type  of  projection 
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and  the  quartering  of  each  quadrant  of  latitude  and  longitude  are  the  same 
from  the  zero  of  Greenwich  to  the  zero  of  the  Equator  respectively — 
an  arrangement  which  seems  irresistibly  logical  and  convincing.  If  each 
group  of  22h'  be  divided  into  three,  we  have  co-ordinates  every  7h°, 
which  include  the  15°,  30  ,  45°  .  .  .  series  shown  on  most  globes.  If 
a  5,  10,  15,  20  .   .   .  series  be  preferred,  then  the  axial  and  boundary 


Fig.  14. — The  completed  map.     For  e.xplauatiou  see  te.\l. 


meridians  (2i  plus)  will  lio  omitted,  and  the  ocean  edge  where  gored 
will  show  as  a  mere  edge  of  colour. 

These  are  details  for  professional  map-makers.  So  also  are  the  nice 
accommodations  in  plotting  co-ordinates  so  as  to  equalise  errors  in  many 
subtle  ways  of  too  complicated  a  nature  to  be  gone  into  thorotighly 
here. 

It   might   be   pointed   out   that   a   map  made   on   the  projection  of 
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Figures  11,  12  and  14,  or  with  any  of  the  variations  to  suit  any  of  the 
nations  of  the  earth,  carefully  printed  on  both  sides  with  silk  or  cotton 
stiffening  and  hinge,  and  cut  clean  to  the  margins,  could  be  made  to  fold 
in  a  leather  case.  By  turning  over  the  outermost  sections,  the  South 
Polar  regions  could  be  brought  into  the  same  continuous  relation  that  the 
North  Polar  regions  have  in  Figure  11.  A  double  map  could  be  physical 
on  the  obverse  and  political  on  the  reverse,  or  bilingual,  etc.,  etc. 

In  conclusion,  I  will  point  out  that  while  we  have  not  professed  to 
care  for  the  oceans,  this  map  shows  the  most  important  sea  routes 
commercially  in  a1>solute  integrity — sea  routes  that  certainly  aggregate 
90  per  cent,  of  the  total  tonnage  of  the  world  in  annual  transit.  Finally, 
it  is  possi])le  on  every  map  printed  on  this  projection  to  show  the  earth's 
exact  relative  globular  dimension,  by  completing  the  circle  of  the  45th 
parallel  either  in  the  centre  of  the  scheme  or  at  the  extremity  of  one 
of  its  lobes. 

Sa\  Frakcisco,  Fek.  1909. 


THE  RIVER  PLATE  REGION  FORTY-THREE  YEARS  AGO.^ 
By  Dr.  David  Chrlstison. 

{Illustrated  from  Sketches  hy  thu  Jvtlioy.) 

The  following  remarks  are  selected  from  notes  kept  during  a  residence 
of  eighteen  months  in  South  America,  in  the  great  cattle  and  sheep- 
farming  district  of  the  River  Plate. 

The  district  referred  to  is  of  immense  extent,  including  the  greater 
part  of  the  country  drained  by  the  River  Plate  and  its  tributaries,  streams 
of  such  magnitude  that  what  may  be  called  their  firth,  where  it  is  thirty- 
five  miles  in  width,  supplies  the  city  of  Buenos  Ayres  with  fresh  drinking 
water,  and  a  hundred  miles  lower  down,  where  it  has  acquired  a  breadth 
of  eighty  miles,  the  water  is  still  only  brackish. 

The  northern  part  of  this  district  is  near  or  under  the  tropics,  and 
includes  the  republic  of  Paraguay.  With  this  most  interesting  country, 
where  nearly  all  the  fruits  and  cereal  crops  of  both  the  tropical  and 
temperate  zones  may  be  grown,  we  have  nothing  to  do  here.  The 
southern  portion,  which  alone  I  visited,  is  perhaps  more  interesting  to 
us,  a  great  many  of  our-  countrymen  having  already  settled  there  as 
merchants  or  farmers,  and  their  numbers  increasing  every  year.  Ou 
interest  in  it  might  at  this  day  have  been  much  greater,  as  in  1806-7 
Great  Britain  made  an  attempt  to  take  possession  of  it,  which  nearly 
succeeded.  It  then  belonged  to  Spain,  and  the  inhabitants  were  either 
Spaniards  or  of  mixed  Spanish  and  Indian  or  negro  race:  The  expedi- 
tion, however,  was  conducted  with  such  incredil>le  folly  anrl  blundering 

1  These  notes  of  a  journey  made  in  the  region  in  1866  will  be  found  of  interest  on 
account  of  the  contrast  between  the  conditions  then  and  now.  The  paper  was  written  many- 
years  ago,  anil  has  been  reproduced  without  alteration. — Ed.  S.G.M. 
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that  a  tine  army  of  10,000  men  was  repulsed  in  attacking  Buenos  Ayres, 
the  capital,  an  open  unfortified  town  containing  at  that  time  about 
40,000  inhabitants,  who  with  the  aid  of  a  few  ill-disciplined  regular 
troops  had  the  honour  of  inflicting  on  the  British  the  most  disastrous 
defeat  which  they  sustained  during  the  great  French  War.  Thus  we  lost 
an  opportunity,  never  to  recur,  of  acquiring  a  second  Australia,  a  splendid 
country  somewhat  similar  to  Australia  in  extent  and  climate,  with  the 
advantage  of  being  within  twenty -four  days'  steam  of  England. 

Immediately  after  these  events  the  natives  threw  off"  the  yoke  of 
Spain,  and  ever  since  have  been  nominally  under  republican  systems  of 
government. 

This  southern  portion  of  the  country,  drained  by  the  River  Plate,  may 
be  roughly  described  as  one  immense  field  under  natural  grass,  as  large 
as  Great  Britain,  France,  and  Spain  put  together,  not  everywhere  fiat, 
although  there  are  portions  where  you  may  ride  a  hundred  miles  over 
plains  as  flat  as  the  sea  itself,  but  nowhere  very  elevated,  except  far  in 
the  interior  Avhere  it  is  crossed  by  a  short  mountain  chain.  Except  in 
the  neighbourhood  of  large  towns  it  is  entirely  unenclosed,  and  save  by 
the  margins  of  the  streams  it  is  perfectly  bare,  .shrubless,  and  treeless. 
Yet  the  soil  is  for  the  most  part  rich  and  the  climate  mild  and  healthy. 
At  certain  seasons  immense  fields  of  thistles,  leagues  in  extent,  and  so 
high  that  even  on  horseback  one  cannot  see  over  them,  almost  take  the 
place  of  forests,  but  when  withered  the  first  storm  lays  them  prostrate 
and  the  plains  are  again  given  over  to  grass,  save  where  adorned  by  great 
sheets  of  yellow  sorrel  or  scarlet  verbena.  A  part  of  these  immense 
plains  is  still  possessed  by  the  Indians,  but,  like  their  brethren  in  the 
north,  they  are  always  being  pressed  back  by  the  whites,  and  their 
numbers  are  rapidly  diminishing.  By  far  the  greater  portion  is  occupied, 
although  very  thinly  peopled,  by  the  Gauchos,  descendants  of  the  Spanish 
conquerors,  although  much  mixed  with  Indian  and  a  little  with  negro 
blood.  These  are  all  occupied  in  pastoral  pursuits,  and  upon  them  the 
European  emigi^ants  now  begin  to  press.  Their  territory,  like  the  great 
Repul>lic  of  North  America,  is  divided  into  many  states,  which  are 
united  together  under  the  name  of  the  Argentine  Confederation. 

One  part,  however,  and  the  part  with  which  I  became  best  acquainted, 
is  independent,  and  enjoys  the  somewhat  cumbrous  name  of  La  Eepublica 
de  la  Banda  Oriental  del  Uruguay.  It  is  commonly  called  the  Banda 
Oriental  and  the  people  are  known  as  "  Orientales." 

This  compact  little  state,  little  at  least  in  South  America  where  every- 
thing is  on  so  extensive  a  scale,  although  nearly  as  large  as  Great  Britain, 
is  not  so  flat  as  the  neighbouring  states  of  the  Argentine  Confederation, 
but  is  composed  mainly  of  wide,  smooth,  shallow  valleys  bordered  by  low 
broad  ridges,  quite  vmworthy  of  the  name  of  hills,  as  they  are  rarely 
more  than  fifty  feet  above  the  bottom  of  the  valleys,  to  which  they  usually 
slope  down  in  the  gentlest  manner.  The  population  is  very  small  con- 
sidering the  fertility  of  the  soil,  not  much  exceeding  300,000,  of  whom 
70,000  live  in  the  city  of  Monte  Video,  the  capital ;  but  it  is  rapidly 
increasing  by  immigration  from  many  lands,  particularly  from  Italy. 
We  are  accustomed  to  think  the  population  of  our  own  Highlands  very 
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small,  but  if  the  rest  of  the  British  people  were  removed  and  the 
Highlanders  scattered  over  the  whole  island,  the  population  would  be 
more  dense  than  that  of  the  Banda  Oriental,  favoured  as  it  is  by  a  rich 
soil  and  a  splendid  healthy  climate. 

With  these  general  remarks  by  way  of  introduction,  I  shall  now  ask 
you  to  accompany  me  on  a  journey  into  the  interior  from  Monte  Video, 
noting  by  the  way  such  peculiarities  of  men  and  things  as  strike  the 
fancy  of  a  stranger. 

The  usual  mode  of  travelling  followed  by  the  Gaucho,as  the  native  coun- 
tryman is  called,  and  often  also  by  the  English  and  other  foreign  farmers,  is 
on  horseback,  and  is  rather  peculiar.  Setting  off  with  three  or  four  horses 
or  more  the  traveller  rides  each  in  its  turn,  driving  the  rest  on  before  him. 
Nothing  can  be  more  free  and  independent  than  this  mode  of  travelling. 
No  fence,  no  rock,  no  trespass  law  limits  or  arrests  the  traveller's  progress  ; 
like  the  captain  of  a  steamship  at  sea,  he  sets  his  horse's  head  in  the 
direction  he  wishes  to  go,  and  proceeds  without  let  or  hindrance. 

On  finishing  his  day's  journey  he  either  claims  the  hospitality  of 
some  householder,  a  hospitality  seldom  refused,  or  sleeps  in  the  open  air, 
rolled  in  his  poncho,  and  making  a  bed  of  his  saddle,  which,  composed  of 
seven  or  eight  different  pieces  or  coverings,  affords  him  pillow,  mattress, 
and  blanket.  His  horses  feed  around  him,  one  tied  to  a  stake  but  with 
sufficient  length  of  rope  to  enable  him  to  feed,  the  others  loose,  but  not 
likely  to  wander  far  after  their  day's  work,  and  sure  to  keep  together, 
from  their  natural  habits  and  from  their  attachment  to  the  l)ell  mare 
which  always  accompanies  each  "  tropilla,"  as  it  is  called.  In  the 
morning,  if  the  troop  has  strayed  a  little,  he  soon  catches  them  up  with 
the  help  of  the  horse  tied  up  the  previous  night.  Thus  he  goes  on,  and 
it  is  no  unusual  thing  for  these  hardy  little  animals,  with  no  other  food 
but  grass,  and  never  stabled,  to  carry  their  master  in  this  way  sixty 
miles  a  day  for  several  days  together.  Their  feeding  costs  nothing,  as  a 
night's  grass  is  thought  a  very  small  matter  where  estates  are  the  size  of 
a  small  Scottish  county.  The  traveller's  diet  is  of  the  simplest  kind,  and 
on  a  journey  probably  costs  him  nothing  likewise.  Usually  he  eats  but 
once  a  day,  and  then  his  food  consists  simply  of  beef  or  mutton,  which  he 
asks  for  and  receives  at  any  house  he  may  pass  ;  this  is  no  great  tax  on 
hospitality  in  a  country  where  an  ox  may  be  worth  thirty  shillings  and  a 
sheep  half-a-crown.  In  the  course  of  his  long  day's  ride  he  solaces 
himself  constantly  with  his  cigarettes  of  tobacco,  and  at  every  house  he 
passes  has  a  chat  with  the  people,  and  drinks  some  mat^  or  Paraguay 
tea,  which  has  a  Avonderful  power  of  making  the  body  resist  hunger. 

Disabled  from  undertaking  this  free  mode  of  travelling,  my  choice 
lay  between  a  bullock-cart  and  the  Diligencia  or  stage-coach  which  ran 
once  a  week  to  my  destination,  and  I  was  not  long  in  deciding  in  favour 
of  the  latter,  as  the  more  expeditious  and  probably  less  jolting  of 
the  two. 

We  started  in  tolerable  spirits,  and  as  daylight  broke  I  began  to 
study  the  vehicle  with  its  equipage.  The  former  was  not  remarkable, 
being  not  unlike  a  small  low  omnilnis  divided  into  three  compartments, 
the  foremost  of  which  was  open  to  the  front  and  placed  so  inconveni- 
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ently  that  the  mud  was  kicked  up  by  the  horses  into  the  faces  of  the 
passengers  ;  but  everything  else  connected  with  the  vehicle  was  new  and 
strange  to  me.  Four  horses  were  yoked  abreast  as  wheelers  and  two  as 
leaders,  the  harness  l)eing  of  hide,  simple  and  very  strong  ;  l)ut  a  seventh 
horse,  six  or  eight  yards  in  front,  was  attached  to  the  pole  of  the  carriage 
by  a  long  rope,  which,  passing  forward  between  the  leaders  and  loosely 
connected  with  their  bridles,  was  firmly  fastened  to  a  ring  in  the  saddle 
of  this,  what  might  be  called  guiding  horse.  For  by  means  of  this  rope, 
which  the  rider  of  the  seventh  horse  holds  in  his  hand,  he  skilfully 
guides  the  whole  team.  Being  six  or  eight  yards  in  front  of  the  other 
horses,  this  steersman,  called  the  quartiador,  is  able  to  select  the  easiest 
and  smoothest  parts  of  the  road,  and  guide  the  team  on  to  them  by  the 
skilfully  directed  movements  of  his  steed  and  his  management  of  the  rope. 
Besides  this  ordinary  duty  he  will  on  occasion  put  a  full  strain  on  the 
rope  to  help  the  team  up  a  hill  or  out  of  some  difficulty.  The  quartiador, 
however,  is  not  the  greatest  man  of  the  equipage.  He  sits  in  the  fore- 
most compartment  of  the  coach,  holding  the  reins,  which  are  more 
ornamental  than  useful,  being  attached  only  to  the  wheelers,  and  of 
little  service  except  for  pulling  them  up.  This  great  man  is  called  the 
"  mayoral,"  and  his  chief  occupation  consists  in  lashing  the  poor  brutes 
unmercifully,  accompanying  his  blows  with  a  shower  of  such  bad  language 
as  none  luit  a  Spaniard  can  produce.  He  is  al)ly  assisted  by  a  second 
quartiador  on  a  spare  horse,  who  rides  up  whenever  there  is  a  difficulty, 
with  ready  whip  and  tongue,  and  being  somewhat  fresher,  nearly  drowns 
his  master's  voice  for  a  time.  The  mode  of  driving  is  in  another  respect 
as  different  as  could  well  be  from  our  own,  for  every  hill,  foi'd,  and 
difficulty  of  every  kind  is  taken  at  a  gallop.  Thus  instead  of  quietly 
and  steadily  walking  up  a  hill,  they  go  by  a  succession  of  short  violent 
spurts  with  intervals  of  rest.  The  consequence  of  this  merciless  system 
is  that  many  horses  are  completely  exhausted  and  left  by  the  way.  One 
of  ours  had  to  be  taken  out  quite  done  up.  It  lay  down  as  if  to  die,  but 
it  takes  much  to  kill  these  hardy  little  beasts,  and  it  soon  got  up,  shook 
itself,  and  began  to  feed.  In  charging  through  a  ford  two  of  the  horses 
fell  and  were  terribly  cut  and  bruised,  but  up  they  got  again  and 
galloped  to  the  end  of  their  stage. 

In  the  old  mail-coach  days  in  England  thirty  seconds  were  thought 
sufficient  time  for  changing  horses.  In  South  America  there  is  no  such 
hurry.  On  arriving  at  a  stage  the  fresh  horses,  in  place  of  standing 
ready  harnessed,  are  probably  roaming  over  the  plain  a  mile  off',  feeding 
at  their  ease.  But  they  are  speedily  driven  up  along  with  many  others 
into  a  corral,  or  circular  enclosure  fenced  with  the  stems  or  stout 
branches  of  trees,  one  of  which  is  sure  to  be  found  beside  every  house  in 
the  country.  The  stranger  then  has  ample  amusement,  during  the  delay 
of  from  half  an  hour  to  an  hour  before  a  fresh  start  is  made,  in  watch- 
ing the  catching  and  harnessing  of  the  horses,  some  of  which,  it  may 
be,  have  never  been  broken  in  either  for  riding  or  driving  before. 

The  mayoral  enters  the  corral,  and  waving  his  lasso  round  his  head 
sets  the  horses  cantering  round  the  enclosure,  all  in  wild  terror  at  sight 
of   the   fatal   enslaver   of  their  race,   the    unerring  lasso.     This   is    the 
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inseparable  comj^aiiion  of  the  Gaucho,  of  which  I  shall  say  no  more 
at  present  than  that  it  is  a  rope  of  plaited  hide  to  one  end  of  which  is 
fixed  an  iron  ring,  through  which  the  other  end  is  drawn  so  as  to  form 
a  running  noose.  Selecting  his  victim  the  Gancho  throws  the  lasso, 
choosing  a  favourable  moment,  and  so  great  is  his  skill  that  he  can 
throw  the  noose  round  the  neck,  the  fore  or  hind  legs  of  the  animal 
at  will,  while  it  is  going  round  at  the  gallop.  Instantly  after  dis- 
charging the  lasso,  and  while  the  loose  coil  of  rope  is  manning  out, 
holding  the  other  end  of  the  lasso  firmly  with  both  hands,  he  throws 
himself  into  the  position  best  fitted  for  resisting  the  strain  caused  by 
the  sudden  tightening  of  the  rope.  .Sometimes  the  animal  is  instantly 
thrown  to  the  ground,  but  more  frequently  it  drags  the  man  along -for 
a  little,  till  the  tightening  of  the  noose  round  the  neck  half  strangles  it 
and  brings  it  to  a  standstill.  Some  of  the  animals  used  on  this  occasion 
were  A'ery  wild,  one  in  particular,  which  had  never  been  in  harness  before, 
showed  determined  fight,  but  it  was  surprising  how  soon  he  was 
mastered.  In  the  first  place,  as  he  was  galloping  round  the  corral, 
he  was  lassoed  round  the  fore-legs  with  wonderful  skill ;  this  brought 
him  so  roughly  to  the  ground  that  he  might  have  well  been  supposed 
to  be  stunned  at  the  least.  But  in  an  instant  he  was  up  again  and 
commenced  rearing  with  great  rapidity,  every  time  striking  his  nose 
with  his  fore-feet  with  a  loud  thud  and  with  such  force  as  to  draw  blood 
copiously.  Another  lasso  round  the  neck  gave  him  no  choice  between 
submission  or  strangulation,  and  in  a  few  minutes  he  was  led  out  of  the 
corral  Avith  his  harness  on,  leaping  and  bounding,  to  his  place  as  outside 
wheeler.  There  a  fresh  struggle  began,  but  in  vain  he  reared,  kicked, 
and  plunged,  in  vain  he  threw  himself  on  the  ground.  Watching  their 
opportunity  the  men  easily  fastened  the  simple  harness  to  the  coach, 
and  away  we  went  down  hill  at  full  speed,  the  new  slave  hurried  on 
by  the  old  ones,  and  unable  with  all  his  furious  eff"orts  to  break  the 
strong  hide  bonds.  Very  soon  he  was  glad  to  go  along  steadily  like 
the  others,  and  at  the  end  of  the  stage  seemed  quite  broken  in  to  his 
new  life. 

Our  first  halting-place  for  the  night  was  at  the  little  town  of  Florida. 
On  the  second  day  of  our  journey  we  toiled  along  over  a  heavy 
country,  and  when  it  was  almost  dark  arrived  with  pain  and  difficulty  at 
Duragno,  the  most  important  town  in  the  interior,  although  containing 
only  a  few  thousand  inhabitants.  That  day  we  accomplished  about  sixty 
miles  over  grassy  low  ridges  and  shalloAv  valleys — true  "  camp  "  as  it  is 
called — entirely  destitute  of  trees,  save  two  or  three  Ombus  (Ficiis  oriilni), 
seen  at  a  great  distance  on  the  top  of  a  ridge,  and  serving  as  beacons  to 
steer  by  over  these  immense  monotonous  plains.  These  ombus  are  large, 
shady,  handsome  trees,  but  unfortunately  of  little  use  as  they  are  of  a 
spong}^  texture  and  do  not  eA^en  ser^e  for  firewood.  But  although  one  may 
travel  for  a  day  without  seeing  a  tree,  it  must  not  be  supposed  that  the 
country  is  destitute  of  wood  ;  a  dense  belt  of  forest  usually  borders  the 
larger  rivers,  and  scattered  trees  are  usually  found  on  the  banks  of  the 
smaller  ones,  but  it  is  a  curious  fact  not  easily  explained  that  with  these 
exceptions  the  immense  surface  of  the  country,  although  well-watered  by 
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rain,  and  of  a  rich  soil,  clothed  with  the  linest  grass  and  beautiful  flowers, 
is  entirely  destitute  of  natui-al  wood. 

The  monotony  of  the  scene  was  not  much  varied  by  signs  of  the 
presence  of  man.  The  few  houses  visible  presented  generally  a  miserable 
appearance,  being  mere  huts  of  mud,  although  occasionally  a  white  speck 
on  the  green  surface  proclaimed  the  more  solid,  one-storied,  flat-roofed, 
whitewashed  house  of  a  large  proprietor.  Herds  of  cattle  and  flocks  of 
sheep  were  passed  every  now  and  then,  biit  they  seemed  quite  lost  in  the 
vast  expanse  of  undulating  grass  ;  more  strange  were  the  troops  of  rheas, 
which  allowed  us  to  approach  within  a  hundred  yards  before  they  took  the 
alarm,  and,  elevating  their  long   necks,  gazed  stupidly  about  them  and 
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then  fled  over  the  nearest  ridge  with  the  speed  of  racehorses.  Beautiful 
little  deer,  much  less  than  our  roe-deer,  took  the  alarm  sooner  and 
trotted  off  at  gi-eat  speed  with  necks  erect  and  heads  thrown  back, 
perfect  models  of  grace  and  beaut3^  Ridiculous  little  owls  stood  gazing 
solemnly  at  the  sun  as  if  expressly  to  disprove  my  old-world  notion  that 
the  owl  was  a  bird  of  darkness  and  the  night.  In  the  absence  of  trees 
they  burrow  holes  in  the  ground,  at  the  mouths  of  which  they  seem  to 
sit  all  day,  unless  disturbed  by  a  passer-by,  when  they  rise  with  an 
angry  scream,  fly  a  short  distance,  and,  alighting  with  unexpected 
suddenness,  gaze  defiantly  at  the  stranger.  Turkey  buzzards,  a  species  of 
vulture,  sail  about  on  the  look-out  for  carrion,  without  any  perceptible 
motion  of  their  wings,  and  the  Tira  Tero,  a  kind  of  plover,  flies  close  to 
you  with  harsh  screams.  These  are  the  everyday  sights  of  the  country 
to  which  we  were  now  introduced,  but  we  were  too  much  fatigued  to 
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heed  them  much,  and  were  very  glad  to  find  tolerable  quarters  at  the 
inn  of  Duragno.  This  was  rather  of  a  better  sort,  and  boasted  of  a 
billiard-room,  where  all  ranks  played  indiscriminately,  including  the 
parish  priest,  who  seemed  to  throw  off  with  his  cassock  all  priestly 
character,  and  when  compelled  to  don  it  again  by  the  tolling  of  the 
church  bell,  as  it  was  Holy  Week,  exclaimed,  "Confound  these  constant 
masses,  I  lead  the  life  of  a  dog  with  them  !  " 

Here  we  learned  to  our  dismay  that  the  river  Yi,  immediately  in 
front  of  us,  was  in  flood  and  could  not  be  forded.  "When,"  we  asked,  "shall 
we  be  able  to  cross  ] "  "  Oh  I  mariana  pasado."  Now,  literally,  mamna 
pasado  means  the  day  after  to-morrow,  but  as  it  is  used  by  the  Spaniards 
it  means  any  day  between  then  and  the  day  of  judgment,  so  there  was 
no  great  consolation  in  that.  "  But,"  said  we,  "there  is  the  balm."  This 
is  a  kind  of  floating  bridge  or  raft,  put  at  the  great  fords  expressly  for 
ferrying  over  coaches  and  wagons  when  the  rivers  are  in  Hood.  "  Oh  ! 
but  it  has  been  broken  for  a  long  time."  "  But  cannot  it  be  mended  1 " 
"  No,  for  the  man's  lease  is  out,  and  so  he  does  not  care  to  repair  it." 
Here  then  we  were  boxed  up  for  six  days  till  relieved  by  a  carriage  from 
the  estate  to  which  we  were  bound,  still  sixty  miles  off.  Crossing  the 
river  in  a  boat  we  went  on,  some  on  horseback,  some  in  the  carriage,  and 
after  being  l)enighted  and  having  to  sleep  in  an  open  shed,  duly  reached 
our  destination  on  the  following  day.  The  unlucky  stage-coach  never 
got  any  further  till  the  following  summer,  so  that  in  this  instance  the 
Spaniards'  day  after  to-morrow  proved  to  be  six  months  oft'. 

The  house  where  I  was  to  reside  for  several  months  was  one  of  the 
finest  in  the  country,  yet  it  consisted  of  no  more  than  eight  or  ten 
rooms,  on  one  floor,  disposed  in  a  square,  enclosing  a  small  paved  court- 
yard. The  roof  M'as  flat,  with  a  parapet,  and  from  one  side  rose  a  square 
tower  to  a  height  of  thirty  feet  above  the  ground,  which  gave  the  house 
a  certain  air  of  dignity.  A  large  garden,  well  furnished  with  fruits  and 
vegetables  and  surrounded  by  trees,  looked  like  an  oasis  in  the 
desert  of  grass,  and  was  the  wonder  and  admiration  of  the  natives 
who,  although  of  Spanish  blood,  had  been  contented  to  live  for  cen- 
turies in  mud  huts  standing  perfectly  l)are  upon  the  grassy  ridges, 
without  any  attempt  to  enclose  a  garden  or  rear  any  kind  of  vegetable. 
From  the  summit  of  the  tower  a  more  extensive  view  was  to  be 
had  than  one  can  generally  obtain  in  that  nearly  level  country. 
The  scene  would  be  considered  very  tame  and  monotonous  by  any  one 
who  had  not  been  recently  accustomed  to  still  more  level  country. 
One  low  ridge  is  seen  rising  behind  another,  all  covered  with  grass, 
and  with,  it  may  be,  herds  of  cattle  and  horses  scattered  here  and 
there.  One  or  two  little  black  streaks  on  the  general  surface  of  green 
indicate  the  piesfo  or  post,  the  mud  or  brick  hut  of  a  herdsman;  on  the 
top  of  a  ridge  six  miles  off  two  black  dots  are  at  once  recognised  by  the 
experienced  eye  as  onibu  trees,  at  a  still  further  distance  an  alteration 
of  the  shade  of  green  marks  the  belt  of  natural  wood  which  margins  the 
Rio  Negro,  the  river  which  drains  nearly  the  whole  Republic.  A  small 
white  speck  near  this  wood  is  the  house  of  a  neighbouring  proprietor. 
Nothing  else  breaks  the  monotony  of  the  view.     Yet  all  bare  and  tree 
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less  and  nearly  flat  as  it  is  the  scene  is  far  from  being  cheerless.  The 
immense  unbroken  expanse  of  blue  sky,  the  brilliant  sun  lighting  up 
everything  with  life  and  animation,  yet  tempered  l)y  a  steady  pleasant 
breeze,  the  feeling  of  fertility  and  richness  given  by  the  smooth  grassy 
slopes,  and  of  freedom  1»y  the  total  absence  of  enclosures,  contribute  to 
produce  an  eftect  so  pleasing  and  cheerful  that  I  could  understand  how 
mountainous  countries,  or  highly  cultivated  districts  should  seem  equally 
intolerable  to  the  Englishman  who  had  once  lived  in  the  land  of  the 
Gauchos.  I  have  mentioned  the  total  absence  of  enclosures,  but  this  is 
in  the  English  sense  of  walls,  hedges  or  palings.  One  enclosure  at  least 
is  found  beside  every  house  and  hovel,  without  which  the  management 
of  cattle  and  horses  would  be  almost  impossible.  This  is  the  corral  or 
circular  enclosure  formerly  mentioned,  composed  of  the  strong  arms  of 
trees  driven  into  the  ground,  a  few  inches  apart,  and  about  seven  feet  in 
height.  These  corrals  vary  much  in  size,  from  the  common  small  one 
twenty  paces  in  diameter,  into  which  the  horses  are  driven  in  order  to 
catch  them,  to  the  great  manguera,  such  as  now  lay  at  my  feet,  capable 
of  holding  five  thousand  head  of  cattle. 

There  were  but  few  of  the  usual  accompaniments  of  a  farm-house  at 
home  to  be  seen  here.  No  barns,  byres,  or  stables,  merely  the  cottages 
of  the  peons  or  labourers  kept  about  the  place,  and  one  or  two  open 
sheds  for  sheltering  from  the  sun  the  horses  that  are  nearly  always 
standing  saddled  and  bridled.  For  no  one  in  that  country  ever  walks  if 
he  can  help  it ;  even  to  go  a  hundred  yards  a  man  springs  on  his  horse, 
and  so  unaccustomed  are  the  wilder  cattle  in  the  country  to  see  a  man 
walking,  that  they  will  all  gather  round  him  in  amazement,  although 
they  take  no  notice  of  a  man  on  horseback.  And  I  have  seen  a  whole 
herd  turn  tail  at  a  distance  of  a  quarter  of  a  mile  at  the  extraordinary 
sight  of  a  lady  on  foot  with  a  parasol,  and  gallop  half  a  league,  never 
stopping  till  they  put  a  good  broad  ridge  between  themselves  and  the 
object  of  their  terror. 

I  now  come  to  describe  the  management  of  cattle,  which  in  a  per- 
fectly open  country  without  fences  must  evidently  be  very  difficult, 
particularly  as  the  cattle  are  never  very  tame,  and  sometimes  are  as 
wild  as  if  they  were  in  a  perfectly  natural  state.  When  I  first  arrived 
at  this  farm  the  herds  were  so  little  accustomed  to  be  disturljed,  that 
they  fled  at  full  speed  when  any  one  came  nearer  them  than  a  quarter  of 
a  mile,  and  would  often  take  alarm  at  a  much  greater  distance.  Yet 
these  wild  creatures  must  be  collected,  to  mark  the  calves,  to  select  the 
fat  ones  for  sale,  and  for  other  purposes. 

Were  it  not  that  man  was  aided  hy  the  natural  habits  of  the  animals 
this  would  be  impossible.  But  even  the  wildest  cattle  do  not  tend  to 
stray  much,  unless  driven  by  want  of  pasture  or  water.  Like  the 
horses  they  show  an  extraordinary  love  for  the  spot  near  which  they 
were  born.  This  and  their  natural  tendency  to  run  together  when 
alarmed,  and  to  keep  together,  make  that  comparatively  easy  which  would 
otherwise  be  impossible.  Nevertheless  the  Gaucho  would  be  almost  helpless 
in  the  face  of  so  many  difficulties  were  it  not  for  the  special  training  that 
he  undergoes,  almost  from  infancy,  in  horsemanship  and  the  use  of  the  lasso. 
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As  soon  as  the  little  Gaucho  begins  to  1)e  able  to  walk,  he  may  be 
seen,  with  nothing  on  Ijnt  a  little  dirty  shirt,  or  in  a  state  of  complete 
nndity,  tottering  about  the  doors,  swinging  a  little  toy  lasso  round  his 
head.  By  and  by,  if  any  fowls  are  kept  about  the  place,  he  tries  to 
capture  the  half-grown  chickens,  already  able  to  run  much  faster  than 
himself,  while  the  old  cock  looks  down  upon  him  with  indignation.  As 
the  little  fellow  gathers  strength  he  begins  to  practise  upon  the  puppies 
and  dogs,  l)ut  these  soon  show  how  superior  is  their  intellect  to  that  of 
other  animals,  for  whenever  their  tormentor  shows  himself  with  his  lasso, 
they  throw  themselves  flat  on  the  ground  and  thus  completely  baffle  him. 
Graduall}^,  ascending  to  sheep,  calves,  and  foals,  and  able  at  last  whether 
on  foot  or  horseback  to  lasso  the  smaller  animals,  the  proudest  day  of  his 
life  comes,  when  he  can  master  the  horse  or  the  savage  bull.  His  educa- 
tion in  riding  has  meantime  been  going  on,  and  long  before  he  reaches 
man's  estate  he  is  a  perfect  horseman.  When  he  has  learned  to  kill  and 
skin  animals,  to  cut  up  hides  and  plait  them  into  lassoes,  bridles,  and  other 
horse  gear,  and  when  he  can  throw  the  "  bolas  "  his  education  is  complete. 

A  description  of  the  process  of  driving  a  half  wild  herd  of  two 
thousand  cattle  for  the  first  time  into  a  corral,  witnessed  by  me  from  the 
top  of  the  tower  of  San  Jorge,  will  give  you  a  good  idea  of  the  Gauchos' 
employment.  Imagine  about  fifty  horsemen  setting  out  in  the  early 
morning,  each  with  his  lasso  and  bolas,  their  gay  yellow  cloaks  fluttering 
in  the  l^reeze,  large  handsome  silk  handkerchiefs  of  excvy  colour  hanging 
loosely  from  under  their  wide-brimmed  slouched  hats,  and  tied  under 
the  chin,  protecting  the  head,  ears  and  cheeks  from  the  scorching  sun  ; 
many  of  them  with  the  lower  limbs  bare,  others  with  boot  and  stocking 
all  in  one,  made  from  the  skin  of  the  hind-leg  of  the  horse.  Their  appear- 
ance is  wild  and  picturesque  as  their  half-broken  horses  prance  about, 
sniffing  the  morning  air.  Before  them  they  drive  about  a  hundred  spare 
horses.  Having  told  oft"  a  few  men  to  look  after  these,  the  rest  gallop  off 
in  dift'erent  directions  to  collect  the  herd  together.  Here  again  they  are 
aided  by  the  habits  of  the  animal,  for  in  feeding  the  herd  separates  into 
small  bodies,  called  puntas  or  points,  which  have  each  their  favourite 
feeding  ground.  All  have  been  already  accustomed  to  be  driven  up  to  a 
central  spot  called  a  rodeo,  so  that  it  is  an  easy  matter  to  collect  them 
there.  When  on  the  rodeo,  which  is  quite  open  and  unenclosed, 
they  are  made  to  circle  round  and  round  in  one  direction,  to  occupy  the 
natural  restlessness  of  the  creatures,  and  prevent  them  from  bolting.  To 
all  this  they  have  been  ah'eady  trained,  but  to  mo^e  them  in  a  body 
from  the  rodeo  in  any  direction  is  a  very  different  matter.  If  the 
attempt  were  made  in  the  simplest  manner,  by  urging  them  forward,  they 
would  immediately  bolt  in  all  directions.  80  the  horsemen  keep  circling 
round  them  to  make  them  keep  up  their  own  circular  movement,  while 
at  the  same  time  they  gently  press  upon  them  at  one  side  to  urge  them 
slowly  off  the  rodeo.  It  often  takes  a  long  time  before  they  can  do  this 
safely,  and  the  same  system  must  be  kept  up  all  the  way  to  the  corral. 
The  motion  is  exactly  that  of  the  little  eddies  or  whirlwinds  of  dust  that 
you  may  see  any  dry  day  on  the  roads.  The  whirhvind  advances,  but 
all  the  time  is  circling  round  and  round  as  it  advances. 
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So  slow  is  the  process  that  on  this  occasion  it  took  two  hours  to 
move  the  herd  one  mile.  Every  now  and  then  one  or  two  animals 
would  make  a  rush  to  regain  their  liberty  but  were  generally  quickly 
driven  back. 

At  last  they  arrive  within  a  few  hundred  yards  of  the  corral,  and  a 
new  difficulty  arises.     How  is  this  immense  herd  of  wild  creatures  to  be 
got  into  the  corral,  of  which,  as  of  everything  strange  and  new,  they  have 
the  greatest  suspicion  ?     Force  could  never  accomplish  it,  but  l)y  artifice 
the  foolish  creatures  are  led  into  captivity.     AVithin  a  hundred  yards  of 
the  corral,  and  opposite  its  narrow  entrance,  which  is  only  aljout  twelve 
or  fourteen  feet  in  width,  are  placed  two  or  three  old  cart  oxen.     As 
they  stand  perfectly  motionless,  chewing  the  cud,  and  gazing  stupidly 
about  them,  they  offer  the  greatest  contrast  to  the  surging,  restless  mass 
of  wild  cattle  that  is  slowly  approaching,  filling  the  air  with  their  low- 
ing and  bellowing.     But  now  that  the  herd  is  within  fifty  yards,  a  man 
on  horseback  that  has  been  loitering  near  urges  the  three  old  bullocks 
with  a  shout  towards  the  mouth  of  the  corral,  and  immediately  slips  out 
of  the  way.     The  three  traitors  make  straight  for  the  corral  at  a  trot, 
and  the  foremost  of  the  wild  cattle  no  sooner  catch  sight  of  them  running 
in  front,  while  all  their  persecutors  the  Gauchos  keep  carefully  out  of  the 
way,  than  they  follow  at  a  canter  and  the  whole  herd  after  them.     Now 
comes  the  most  dangerous  time  of  all.     Pressing  upon  each  other  and 
unable  to  pass  the  narrow  entrance  rapidly,  many  of  the  cattle  break 
away,  and  the  plain  is  soon  covered  with  groups  galloping  in  all  direc- 
tions, pursued  by  as  many  Gauchos  as  can  be  spared.     The  scene  is  now 
most  animated  and   exciting.     Some  of  the  more  timid  and  less  swift 
animals  are  quickly  turned  and  driven  back  to  the  herd,  others  gallop 
right  away,  and  having  acquired  too  great  a  start  escape  altogether,  dis- 
appearing finally  over  some  far  distant  ridge,   others  captured  by  the 
lasso  are  driven  back  or  actually  tOAved  along  hy  two  or  three  horsemen, 
Avhile  others,   their  feet  hopelessly   entangled  Avith  the   bolas,  are   left 
utterly  unable  to  escape,  till  the  Gauchos  have  leisure  to  recapture  them. 
Risks  are  not  over,  even  Avhen  all  are  enclosed  in  the  corral.     All 
night  long  the  animals  pace  round  and  round  Avithin  their  prison  in  an 
excited  state,  and  the  loAA-ing  and  belloAving  ncA'er  ceases.      Sometimes, 
seized  with  a  panic,  they  all  rush  to  one  side  of  the  corral  Avhich  gives 
way  before  their  Aveight,  and  the  herd  escapes,  leaving  many  dead  and 
wounded  behind.     To  prevent  this  a  few  men  are  generally  left  round 
the  corral  at  night,  Avhose  A'oices  heard  occasionally  seem   to  giA'e  the 
animals  confidence,  or  at  all  events  act  in  some  way  to  prevent  these 
panics.      In  the  morning  these  cattle  are  let  out  again,  and  the  same 
process  is  repeated,  till  in  a  feAv  weeks  they  are  so  tame  as  to  be  driven 
in  by  one  man  Avith  the  aid  of  a  iew  lads.     This  process  of  taming  is 
mainly  Avith  the  A^icAv  of  alloAving  the  animals  to  get  fat,  Avhich  they 
rarely  do  as  long  as  they  are  continually  on  the  outlook  for  imaginary 
dangers,  and  read}?^  to  gallop  for  a  league  at  the  slightest  alarm.     The  fat 
animals  are  separated  CA'-ery  noAv  and  then  and  driven  to  the  great  tOAvns 
on  the  coast,  Avhere  they  are  slaughtered  by  hundreds  of  thousands  yearly 
at  the  so-called  Saladeros,  and  boiled  or  rather  steamed  doAvn  into  grease. 
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This  strange  manufacture  is  one  of  the  most  extraordinary  sights  in 
South  America,  and  was  witnessed  by  me  near  Buenos  Ayres.  Haying 
in  company  with  a  friend  reached  the  suburb  of  Barracas  by  a  short 
railway,  we  ferried  over  a  filthy  stream  whose  banks  were  in  some  places 
literally  formed  of  the  refuse  of  slaughtered  cattle.  We  were  now  on 
the  premises  of  the  Saladero,  one  of  many  situated  close  together  on  the 
1:»anks  of  the  stream.  I  was  struck  l)y  the  silence  that  prevailed  in  a 
place  where  I  knew  that  a  frightful  slaughter  was  going  on. 

Having  thus  followed  the  ox  from  his  native  plains  to  his  final 
destruction  at  the  Saladero,  I  shall  conclude  with  a  few  words  about 
sheep.  Until  thirty  or  forty  years  ago  the  native  sheep  was  such  a 
wretched  creature  that  the  very  dogs  would  not  eat  it,  and  its  chief 
value  seems  to  have  Ijeen  as  fuel  in  the  treeless  interior.  Now  by  foreign 
enterprise  millions  of  sheep,  improved  by  attention  to  breeding  and  the 
introduction  of  European  races,  are  found,  particularly  on  the  lands  near 
the  towns,  whence  they  have  almost  expelled  the  cattle.  As  yet,  how- 
ever, as  in  the  case  of  the  cattle,  the  want  of  a  good  market  for  the  meat 
reduces  their  value  far  below  European  prices. 

In  the  towns  beef  and  mutton  sell  at  a  penny  the  poiuid  or  less.  In 
the  country  I  have  1)0ught  an  excellent  fat  sheep  for  three  shillings,  and 
have  known  a  flock  sold  at  an  average  of  lOd.  a  head.  As  it  is  impossible 
to  drive  sheep  hundreds  of  miles  to  be  boiled  down  at  the  sea  coast  like 
oxen,  on  many  large  farms  in  the  interior  they  boil  down  8000  or 
10,000  sheep  every  year,  but  as  no  grease  can  be  obtained  from  the  most 
fleshy  and  best  eating  parts,  these  are  thrown  away,  and  I  have  seen 
10,000  beautiful  legs  of  mutton  lying  rotting  on  the  plain  at  once.  I 
cannot  help  thinking  that  some  method  of  preserving  this  immense  supply 
of  meat  for  our  use  in  these  overcrowded  and  pauper-stricken  islands 
may  ere  long  be  discovered,  and  the  traveller  ma}'  be  spared  the  pain 
of  seeing  such  a  lamentable  waste  of  food  in  one  part  of  the  world  Avhile 
thousands  of  hard-working  people  in  other  parts  can  scarcely  keep 
themselves  from  starvation. 
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Among  the  most  conspicuous  evidences  of  formerly  widespread  ice-action 
in  the  Alpine  Lands  are  the  large  travelled  blocks  or  erratics,  so  lavishly 
scattered  everywhere.  From  an  early  period  these  attracted  the  atten- 
tion of  intelligent  travellers,  some  of  whom  expressed  surpi-ise  when  they 
saw  that  the  isolated  blocks  did  not  consist  of  the  same  kind  of  rock  as 
that  of  the  mountains  on  which  they  rested.  The  numerous  gigantic 
erratics — some  as  big  as  cottages — that  strew  the  flanks  of  the  Jura 
looking  towards  the  Alps,  are  often  referred  to  as  specially  remarkable. 

1  Die  Alpen  im  Eiszeitalter .  Von  Albrecht  Penck,  Professor  an  der  Univ.  Berlin,  u. 
Eduard  Briickner,  Professor  an  d.  Univ.  Wien.  In  drei  Biinden.  Pp.  1199.  Leipzig: 
Tauclmitz,  1909.     Price  55  marks. 
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Obviously  these  had  been  carried  to  where  they  are  now  found — but  by 
Avhat  mysterious  agency  1  Some — probably  all — had  come  from  the  Alps, 
and  had  therefore  travelled  many  miles.  Amongst  other  vague  con- 
jectures it  had  been  suggested  that  the  transporting  agent  may  have 
been  water — that  the  blocks  might  have  been  swept  down  from  the 
Alps  by  powerful  debacles  or  catach'sms.  Such  views,  however,  were 
considered  unsatisfactory — a  more  reasonable  explanation  of  the  pheno- 
menon had  yet  to  be  found.  It  is  interesting  to  Scotsmen  to  know  that 
the  first  to  discover  the  solution  of  the  problem — to  divine  the  true 
origin  of  the  erratics — was  a  fellow-countryman,  John  Play  fair,  formerly 
Professor  of  Natural  Philosophy  in  the  University  of  Edinburgh,  and  a 
devoted  disciple  of  James  Hutton,  one  of  the  great  founders  of  the 
present  system  of  Geology.  During  a  "vdsit  to  Switzerland  in  1815, 
Playfair  was  much  impressed  Avith  the  great  wandered  blocks  of  the 
Jura.  One  of  these — a  mass  of  granite — he  estimated  to  weigh  2520 
tons,  and  his  sagacious  reflections  are  Avorth  quoting,  inasmuch  as  his 
recognition  of  the  glacial  origin  of  the  erratics  of  the  Jura  was  in  point 
of  fact  the  first  step  taken  to  vrork  out  the  history  of  the  Ice  Age. 
"When  Ave  consider,"  he  remarks,  "that  the  present  point  VA'here  the 
granite  is  to  be  found  in  its  native  place  is  at  a  distance  of  70  miles,  it 
will  appear  no  easy  matter  to  assign  a  conveyance  by  Avhich  this  block 
could  have  performed  such  a  journey  over  hills  and  A^alleys  Avithout  con- 
siderable injury.  A  current  of  Avater,  hoAvever  poAverful,  could  ncA^er 
have  carried  it  up  an  accliAaty,  but  Avould  have  deposited  it  in  the  first 
valley  it  came  to,  and  Avould  in  a  much  less  distance  have  rounded  its 
angles,  and  given  to  it  the  shape  so  characteristic  of  stones  subjected  to 
the  action  of  Avater.  A  glacier  Avhich  fills  up  A'alleys  in  its  course,  and 
Avhich  couA'Cys  the  rocks  on  its  surface  free  from  attrition,  is  the  only 
agent  Ave  noAv  see  capable  of  transporting  them  to  such  a  distance, 
Avithout  destroying  that  sharpness  of  the  angles  so  distinctive  of  these 
masses." 

Some  fifteen  years,  hoAvever,  Avere  to  elapse  before  the  study  of  the 
glacial  formations  of  the  Alps  began  to  be  seriously  attacked  by  scientific 
men.  It  is  to  Venetz,  Charpentier,  and  L.  Agassiz  that  Ave  owe  the  first 
clear  outline  of  the  several  phenomena  Avhieh  unite  to  prove  beyond  any 
question  that  the  Alpine  glaciers  Avere  formerly  much  more  extensiA^e. 
These  earh^  observers  indeed  may  be  truly  said  to  have  laid  the  foundations 
of  glacial  geologA\  During  the  many  years  that  have  passed  since  the  results 
of  their  investigations  Avere  given  to  the  Avoi-ld,  hosts  of  geologists  from 
every  countrj^  have  visited  the  Alpine  lands  and  increased  our  knoAvledge 
of  their  glaciation.  But  the  next  most  notable  advance  AA'as  made  Avhen 
Morlot  in  1854  and  Heer  in  1858  discovered  that  there  had  lieen  more  than 
one  great  extension  of  the  glaciers.  To  these  two  investigators  belongs  the 
honour  of  haA'ing  been  the  earliest  to  recognise  the  existence  of  certain 
accumulations  Avhich  have  come  to  be  knoAvn  as  "  interglacial  "  formations. 
Still  later  it  was  reserved  for  a  Scotsman — AndrcAv  Crombie  Ramsay — 
to  demonstrate  that  the  great  Alpine  lakes  occupy  basins  of  glacial 
erosion.  His  vicAvs  Avere  for  many  years  pertinaciously  contested,  but 
many  of  his  opponents,  Avho  thought  that  he  had  greatly  exaggerated 


THE    ALPS    DURING   THE    GLACIAL    PERIOD.  483 

glacial  erosion,  are  to-day  compelled  to  admit  that  glaciers  are  much 
more  effective  agents  of  erosion  than  Ramsay  himself  had  suspected. 
In  short,  it  is  now  maintained  that  the  larger  valleys  of  the  Alps  have 
been  throughout  widened  and  greatly  deepened  by  glacial  action,  and 
that  the  present  rock-liasins,  profound  and  capacious  as  they  may  be,  are 
yet  of  subordinate  importance — being  relatively  shallow  depressions 
hollowed  out  in  the  bottoms  of  valleys  already  over-deepened  by  glacial 
scour  and  excavation. 

Many  other  questions  connected  with  the  glacial  history  of  the  Alpine 
Lands  have  interested  geologists  since  the  appearance  of  Ramsay's  paper, 
"  On  the  glacial  origin  of  certain  lakes  in  Switzerland,"  but  important  as 
these  are,  it  must  be  admitted  that  by  the  work  of  the  earlier  observers 
the  fundamental  conclusions  of  glacial  geology  had  already  been 
established.  Shortly  stated,  these  conclusions  are  as  follows  :  (a)  the 
former  greater  extension  of  the  glaciers  ;  (li)  the  periodical  return  of  such 
extensive  glaciation ;  and  (c)  the  effective  action  of  glacier-ice  as  a 
modifier  of  the  earth's  surface.  Nearly  thirty  years  ago  Dr.  Penck,  in 
his  well-known  work  on  the  glaciation  of  the  German  Alps,  recognised 
that  these  conclusions  summed  up  the  chief  results  of  glacial  research 
hitherto  obtained,  and  in  his  and  Professor  Briickner's  recent  great  work 
— Die  Alpen  in  Eiszeitalter — the  same  opinion  is  expressed  with  regard  to 
the  present  position  of  glacial  geology.  It  is  needless  to  say,  however, 
that  the  problems  considered  by  the  earlier  observers  have  since  their 
time  been  looked  at  from  other  points  of  view,  and  treated  in  a  different 
manner,  while  many  subsidiary  problems  of  much  interest  and  importance 
have  been  discussed.  Only  those  who  are  conversant  with  the  literature 
of  the  science  can  realise  the  great  advances  made  within  the  past  thirty  or 
forty  years.  By  the  following  of  new  lines  of  research  and  the  employ- 
ment of  improved  methods  of  investigation,  our  knowledge  of  the  history 
of  the  Ice  Age  of  Europe  has  been  in  a  manner  revolutionised.  And  no 
researches  of  the  kind  have  been  more  fruitful  in  results  than  those 
pursued  in  the  Alpine  Lands. 

In  the  elaborate  work  by  Penck  and  Bruckner  we  have  a  complete 
and  detailed  summary  of  all  that  is  at  present  known  of  the  glacial 
phenomena  of  the  Alps.  They  have  themselves  devoted  many  years  to 
the  studj^,  during  which  they  have  explored,  one  may  say,  the  entire 
chain  from  end  to  end.  From  time  to  time  each  has  given  some  account 
of  his  labours  and  the  views  he  has  been  led  to  hold  as  to  the  glacial 
history  of  the  regions  examined  by  him.  In  the  masterly  work  before 
us  these  independent  researches  are  combined,  so  as  to  form  the  most 
important  contribution  to  glacial  geology  which  has  appeared  for  many 
years.  It  represents  the  labours  of  nearly  a  quarter  of  a  century,  carried  on 
only  during  academic  vacations,  and  largely  if  not  entirely  at  the  authors' 
own  expense.  This  speaks  volumes  for  the  enthusiasm  of  these  distin- 
guished glacialists,  and  for  their  personal  vigour — only  men  who  are  strong 
both  mentally  and  bodily  could  have  accomplished  what  they  have  done. 
The  publication  of  their  work  has  been  spread  over  several  years — the 
first  part  appearing  in  1901,  and  the  last  at  the  close  of  1908.  The  first 
volume  is  by  Dr.  Penck,  and  discusses  the  glacial  phenomena  of    the 
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northern  "  East  Alps."  In  this  volume  the  author  summarises  the  results 
obtained  by  his  colleague  in  the  Salzach  district.  The  glaciation  of  the 
northern  "  West  Alps  "  is  discussed  in  the  second  volume,  to  which  both 
authors  contribute,  while  the  third  volume  is  devoted  to  the  "  South 
Alps  "  and  the  eastern  slopes  of  the  great  chain,  which  are  drained  by 
the  Mur,  the  Drave,  and  the  Save,  and  is  in  like  manner  the  work  partly 
of  Penck  and  partly  of  Bruckner.  The  authors  cover  so  wide  an  area 
and  treat  their  subject  in  such  detail  that  it  is  quite  impossible  in  a 
magazine  article  to  deal  with  their  accounts  of  particular  districts.  We 
may,  therefore,  confine  ourselves  to  a  short  and  necessarily  imperfect 
summary  of  some  of  the  chief  results  obtained.  These  are  set  forth  more 
or  less  fully  by  Professor  Penck  in  the  concluding  chapters  of  Vol.  ill. 

The  Alpine  glaciers  of  the  Ice  Age  attained  gigantic  proportions  as 
compared  with  their  pun}'  successors  of  to-day,  but  it  must  not  be 
supposed  that  the  mountain-land  was  ever  so  continuously  covered  with 
ice  as  is  the  case  with  Greenland.  The  ancient  glaciers  did  not,  like 
the  vast  Arctic  glaciers,  draw  their  supplies  from  one  uninterrupted 
snowfield — each  was  fed  from  its  own  particular  nev6-basin.  Neverthe- 
less neighbouring  glaciers  were  in  many  cases  not  so  independent,  so 
sharply  separated  from  each  other  as  in  our  day.  Not  infrequently  they 
coalesced  across  what  are  now  di\"iding  watersheds.  This  was  especially 
the  case  on  the  northei"n  slopes  of  the  chain,  as  in  Switzerland,  North 
Tyrol,  and  Upper  Bavaria.  In  those  regions  the  glaciers  reached  the 
low  forelands,  where  they  united  to  form  a  contiguous  ice-sheet.  It  was 
otherwise,  however,  with  the  glaciers  that  descended  from  the  higher 
Alps  towards  the  east  and  south-west.  These  were  clearly  separated 
from  each  other,  and  did  not  coalesce  even  upon  the  Ioav  grounds — indeed, 
many  dropped  their  terminal  moraines  well  within  their  mountain-valleys. 
The  same  to  some  extent  was  the  case  with  the  ice-flows  that  drained 
the  southern  flanks  of  the  chain.  Several  of  these,  however,  deployed 
upon  the  forelands — the  glaciers  that  occupied  the  sites  of  the  great 
lakes,  Maggiore,  Lugano,  and  Como,  uniting  outside  of  the  mountain- 
A^alleys  to  form  a  continuous  ice-covering.  It  would  appear,  therefore, 
that  the  middle  section  of  the  Alps,  between  Switzei^land  and  Upper 
BaA-aria  on  the  one  hand,  and  the  region  of  the  Italian  lakes  on  the  other, 
was  the  area  of  maximum  glaciation.  The  elevated  central  part  of  that 
area  was  covered  with  continuous  ice  from  which  glaciers  flowed  north 
while  others  trended  south.  It  is  worthy  of  note,  however,  that  the 
ice-shed  separating  those  two  sets  of  streams  nowhere  coincided  with  but 
lay  north  of  the  watershed.  The  same  fact  has  been  observed  in  con- 
nection with  the  glaciation  of  the  Scandinavian  Peninsula  and  the  Scottish 
Highlands — in  neither  of  those  regions  did  the  ice-shed  of  glacial  times 
coincide  Avith  the  watershed. 

In  general  terms  it  may  be  said  that  the  glaciers  of  the  Ice  Age  were 
simply  exaggerations  of  their  present  successors.  The  latter  are  fed 
from  the  same  neve-basins  as  those  from  which  the  glaciers  of  the  Ice  Age 
drew  their  supplies.  It  would  appear,  moreover,  that  these  basins  were 
not  as  a  rule  more  deeply  filled  in  the  Ice  Age  tlian  they  are  now.  The 
Alps  above  the  existing  .snowline,  therefore,  must  have  niueli  tlie  same 
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appearance  as  in  glacial  times.  If  this  he  the  case,  then  it  would  seem 
that  the  formex"  vast  development  of  glaciation  was  due  not  so  much  to 
increased  precipitation  of  snow,  as  to  a  lower  rate  of  ablation  or  melting. 
In  other  words,  extreme  glacial  conditions  were  the  immediate  result  of 
a  general  lowering  of  the  temperature.  It  is  further  notable  that  the 
precipitation  of  glacial  times  bore  a  close  relation  to  that  of  the  present. 
The  areas  of  maximum  and  minimum  precipitation  during  the  Ice  Age  and 
in  our  own  day  are  the  same — the  existing  snow-line  running  approxi-' 
mately  parallel  to  tliat  of  the  glacial  period,  but  at  an  aA^eragc  elevation 
of  1200  metres  above  it. 

The  general  facies  of  the  organic  remains,  met  with  here  and  there  in 
the  moraines  and  fluvio-glacial  gravels  of  the  period,  are  quite  in  keeping 
with  these  conditions.  On  the  north  side  of  the  Alps  the  great  confluent 
glaciers  terminated  in  a  dreary  Tundra-like  region,  lying  some  400  to 
600  metres  below  the  depressed  snow-line.  From  the  ice-front  escaped 
numerous  glacial  streams  which  distributed  broad  sheets  of  shingle  and 
gravel  over  the  low  forelands.  During  the  short  summer  these  gravel- 
tlats  would  be  traversed  by  a  network  of  Avatercourses  which  in  winter 
time  would  be  mostly  dried  up.  The  foreland  of  the  Alps  would  thus 
seem  to  have  resembled  the  tracts  extending  outwards  from  the  Vatna- 
jokull  in  Iceland — a  desolate  region,  yet  sufliciently  clothed  with  vegeta- 
tion to  tempt  thither  the  mammoth,  the  woolly  rhinoceros,  and  the 
reindeer.  The  conditions  on  the  south  side  of  the  Alps  were  less 
forbidding.  There  the  snow-line  was  higher,  and  forests  extended  up  to 
a  height  of  800  to  1000  metres,  so  that  many  of  the  glaciers  must  have 
iuA'^aded  the  tree-covered  areas,  and  it  is  even  quite  likely  that  trees  may 
here  and  there  have  grown  upon  the  moraine-covered  glaciers  themselves, 
just  as  is  the  case  to-day  in  Alaska  and  the  Himalaya. 

The  gravel-flats  sj^reading  out  in  front  of  the  southern  ice-flows  were 
not  so  sterile  as  those  on  the  opposite  side  of  the  mountains.  In  certain 
places,  not  liable  to  be  flooded  by  the  glacial  waters,  a  somewhat  rich 
moUuscan  fauna  flourished.  Forests,  however,  did  not  extend  everywhere 
along  the  foot  of  the  mountains — on  the  contrary,  wide  stretches  of 
marsh  and  peat-bog  coA'ered  considerable  tracts,  the  pools  in  which 
nourished  alpine  diatoms.  The  great  mammals  that  roamed  the  Tundras 
on  the  north  side  of  the  chain  would  seem  not  to  have  frequented  the 
forest-lands  of  the  south.  The  teeth  of  mammoth,  Avhich  are  not  un- 
common fossils  in  the  northern  gravel-beds,  occur  very  rarely  in  the 
south — one  specimen  alone  having  been  obtained — while  remains  of  the 
reindeer  have  been  met  with  only  at  Mentone  on  the  west  and  in 
Carinthia  on  the  east  side  of  the  Alps.  Of  the  woolly  rhinoceros  no  trace 
has  occurred.  It  is  further  notal>le  that  the  Arctic  element,  so  con- 
spicuous in  the  glacial  fauna  of  the  north,  is  not  present  in  the  south, 
where  the  fauna  is  characteristically  alpine — chamois,  ibex,  alpine  hare, 
and  marmot  having  ranged  far  south  in  the  peninsula.  The  southern 
foreland  of  the  Alps,  therefore,  must  have  resembled  the  south  coast- 
lands  of  Alaska  rather  than  the  drearier  wastes  of  Iceland.  Towards  the 
east  and  south-west  extremities  of  the  chain  the  larger  glaciers  must 
likewise  have  descended  into  forest-clad  land.     Many  of  the  smaller  ice- 
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flows  of  those  regions,  however,  were  confined  to  the  upper  reaches 
of  the  mountain-valleys.  The  general  aspect  of  middle  Scandinavia 
probably  reproduces  not  inaptly  the  conditions  that  characterised  the 
two  encis  of  the  Alpine  chain  during  glacial  times — the  summits  of  the 
South-AVest  Alps  appearing  then  not  unlike  the  present  snowy  heights  in 
the  interior  of  New  Zealand. 

The  glacial  and  interglacial  deposits  of  the  Alpine  Lands  are  wholly 
*of  Pleistocene  or  Quaternary  age.  Nowhere  throughout  the  whole 
region  have  any  passage-beds  been  discovered  which  might  serve  to  link 
on  the  Pleistocene  to  the  preceding  Pliocene  period.  Should  such 
passage-beds  exist  they  must  lie  buried  under  the  enormously  thick 
alluvial  accumulations  that  cumber  the  valley  of  the  Po. 

During  the  Pleistocene  or  Quaternary  period  the  Alps  witnessed 
several  remarkable  climatic  changes — epochs  of  extensive  glaciation 
alternating  with  epochs  of  milder  and  even  genial  conditions,  during 
which  the  glaciers  retired  to  the  inner  recesses  of  the  mountains.  That 
such  oscillations  occurred  has  of  course  long  been  recognised,  not  only 
for  the  Alps,  but  for  all  the  glaciated  regions  of  Europe  and  North 
America.  It  is  true  that  the  evidence  of  those  changes  has  now  and 
again  been  called  in  c|uestion  and  attempts  made  to  explain  it  array. 
For  example,  the  occurrence  of  fossiliferous  freshwater  deposits  inter- 
stratified  with  morainic  accumulations,  within  the  peripheral  areas  of 
the  glaciated  tracts  of  Northern  Europe,  has  been  accounted  for  by 
temporary  advances  and  retreats  of  one  and  the  same  great  mer  Je  glace. 
And  similar  explanations  have  been  given  of  the  appearance  of  fossiliferous 
beds  intercalated  in  the  glacial  deposits  of  North  America.  There  are 
many  phenomena,  however,  connected  with  those  interglacial  beds  Avhich 
the  theory  referred  to  does  not  and  cannot  account  for.  If  the  organic 
remains  were  always  of  such  a  character  as  to  lead  to  the  belief  that  the 
plants  and  animals  they  represent  might  have  flourished  in  the  immediate 
proximity  of  a  great  ice-sheet,  there  would  be  something  to  say  for  the 
theory  in  question.  But  so  far  is  this  from  being  the  case  that  many 
interglacial  deposits  have  yielded  the  remains  of  a  fauna  and  flora  strongly 
indicative  of  more  genial  climatic  conditions  than  now  obtain  in  the 
same  regions.  Not  only  so,  but  abundant  evidence  is  forthcoming  to 
show  that  interglacial  epochs  were  of  protracted  duration  ; — in  a  word, 
the  alternation  of  glacial  and  interglacial  deposits  points  not  to  mere 
temporary  advances  and  retreats  of  the  glaciers  but  to  secular  climatic 
oscillations.  The  evidence  adduced  by  MM.  Penck  and  Briickner  is  so 
full  and  clear  that  it  is  impossible  to  misunderstand  it.  They  recognise 
four  distinct  glacial  epochs,  separated  the  one  from  the  other  by  more  or 
less  prolonged  interglacial  epochs.  Each  glacial  stage  is  marked  by  a 
great  series  of  moraines  with  their  accompanying  fluvio-glacial  gravel- 
terraces.  The  interglacial  stages,  on  the  other  hand,  are  distinguished 
by  the  presence  of  fossiliferous  deposits,  and  by  the  evidence  of  long- 
continued  and  profound  river  erosion,  of  extensive  sedimentation,  and 
pi'otracted  atmospheric  action.  Not  infrecjuentl}',  when  one  series  of 
moraines  and  moraine  gravels  has  been  superimposed  directly  upon 
another,  the  line  of  separation  between  the  two  series  is  nevertheless 
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very  marked — the  older  deposits  having  obviously  been  long  exposed  to 
"weathering,'  and  even  in  many  cases  converted  into  hard  rock-masses 
by  the  action  of  infiltrating  wates,  before  they  were  covered  up  by 
younger  accumulations. 

The  several  glacial  epochs  recognised  by  Penck  and  Briickner  are 
named  after  localities  where  they  are  typically  developed.  Thus,  begin- 
ning with  the  oldest,  we  have  the  Giinz,  the  Mindel,  the  Riss,  and  the 
Wiirm  epochs.  During  the  first  and  last  of  these  epochs  the  glaciation 
was  less  extensive  than  during  the  Mindel  and  the  Riss  epochs.  It  is 
remarkable  that  the  Riss  glaciers  in  certain  valleys  were  larger  than 
those  which  occupied  the .  same  valleys  in  the  preceding  Mindel  epoch. 
In  other  valleys,  however,  the  reverse  was  the  case — the  Mindel  glaciers 
having  attained  a  greater  development  than  their  successors  in  the  Riss 
epoch.  In  the  valleys  of  the  Inn,  the  Salzach,  and  the  lUer,  for  exainple, 
the  Mindel  glaciers  were  the  greatest,  Init  such  was  not  the  case  with  the 
Isar  glacier,  which  was  most  extensive  in  the  Riss  epoch.  So  again  in 
the  Rhine  region,  in  Switzerland,  in  the  French  Alps,  and  in  the  Po 
valley  the  Riss  glaciation  was  the  most  extensive.  It  is  thought  that 
not  unlikely  these  diflferences  may  have  been  the  result  of  those  differential 
crustal  movements  which  are  admitted  to  have  affected  the  Alps  during 
glacial  times.  If  Switzerland  experienced  a  movement  of  elevation  in 
the  interglacial  epoch  that  followed  the  Mindel  glaciation,  the  Riss 
glaciers  in  the  West  and  South-West  Alps  would  naturally  attain  larger 
dimensions  than  their  predecessors  of  the  earlier  glacial  epoch.  Should 
subsequent  research  establish  this  conclusion,  it  would  follow  that  the 
greatest  depression  of  the  snow-line  must  have  taken  place  in  the  Mindel 
ejDOch — in  other  words,  we  should  assign  the  maximum  cold  of  the 
glacial  period  to  the  Mindel  stage. 

Although  the  phenomena  of  the  great  moraines  and  the  fluvio-glacial 
terraces  of  the  Alpine  foi'elands  clearly  shows  that  these  tracts  have 
experienced  four  successive  glaciations,  yet  they  do  not  tell  us  to  what 
extent  the  glaciers  retreated  during  the  interglacial  epochs.  For  such 
evidence  we  must  turn  to  the  fossiliferous  interglacial  deposits  them- 
selves, and  they  leave  us  in  no  doubt  that  the  deglaciation  was  not  less 
extensive  than  the  glaciation.  There  were  times  when  the  glaciers 
retreated  to  the  innermost  recesses  of  the  mountains,  and  the  Alpine 
valleys  experienced  a  warmer  climate  than  the  present.  Among  the 
most  notable  interglacial  accumulations  is  the  Hottinger  Breccia,  which 
occurs  in  the  vicinity  of  Innsbruck.  The  rich  flora  obtained  fi'om  this 
deposit  has  close  affinities  with  a  flora  which  flourishes  to-day  as  far 
south  as  the  southern  coasts  of  the  Black  Sea.  When  the  Pontic 
rhododendron  and  its  associates  flourished  on  the  lofty  mountain-slopes 
of  the  Inn  Valley,  the  snow-line  must  have  been  some  400  metres  at 
least  higher  than  now.  The  climate,  in  short,  could  not  have  been  less 
genial  than  that  experienced  at  present  upon  the  flanks  of  the  Alps  in 
Italy.  There  are  certain  contrasts  between  the  interglacial  floras  of  the 
northern  and  southern  sides  of  the  Alpine  chain  which  are  worth  noting. 
The  forests  that  clothed  the  mountain-slopes  in  the  north  were  of  the 
Baltic  type,   consisting  mainly   of  conifers,   oaks,   maples,   l)irches,  and 


488  SCOTTISH    GEOGRAPHICAL   MAGAZINE. 

hazels.  Along  with  these,  however,  were  the  yew,  the  box,  the  water- 
chestnut,  etc.,  from  the  presence  of  which  it  may  be  inferred  that  the 
snow-line  could  not  have  been  lower  than  it  is  to-day.  On  the  south 
side  of  the  Alps  the  flora  had  a  marked  lUyrian  aspect :  the  chestnut 
flourished  at  a  height  of  800  metres,  the  vine  grew,  as  it  does  to-day, 
along  the  banks  of  Lake  Iseo,  the  box  abounded,  and  the  Pontic  rhodo- 
dendron (no  longer  an  Alpine  plant)  was  likewise  very  widely  dis- 
tributed. Nowhere  was  this  interglacial  flora  associated  with  arctic- 
alpine  types.  The  most  notable  animals  of  the  time  Avere  extinct  forms 
of  elephant  (not  the  mammoth)  and  rhinoceros  (not  the  Avoolly  species) 
and  stag. 

It  would  seem  that  the  interglacial  epochs  were  of  unequal  duration. 
This  is  indicated  by  the  relative  amount  of  geological  work  accomplished 
during  the  several  epochs.  Thus  it  would  appear  that  the  genial 
interval  that  separated  the  Mindel  and  the  Riss  glaciations,  greatly 
exceeded  in  duration  the  earliest  interglacial  epoch — that  namely  which 
came  between  the  Giinz  and  the  Mindel  glaciations.  This  conclusion  is 
based  on  the  fact  that  much  more  geological  work  was  done  during  the 
Mindel-Kiss  than  during  the  Crunz-Mindel  interglacial  epoch.  Unless, 
therefore,  we  are  to  assume  that  during  the  former  epoch  the  agents  of 
geological  change  acted  with  much  more  energy  than  in  earlier  inter- 
glacial times,  which  is  highly  improbable,  avc  must  conclude  that  the 
second  interglacial  stage  was  the  most  prolonged.  On  like  grounds 
MM.  Penck  and  Briickner  believe  that  the  third  or  Riss-'Wiirm  inter-glacial 
epoch  was  considerably  shorter  than  the  earliest  or  Giinz-Mindel  epoch. 

For  various  reasons  it  is  more  difficult  to  determine  the  relative 
duration  of  the  cold  or  glacial  epochs.  The  extent  of  their  respective 
moraines  and  fluvio-glacial  gravels  might  lead  one  to  infer  that  the  Eiss 
epoch  was  longer  than  the  Wiirm  epoch.  But  there  are  so  many  other 
considerations  to  be  kept  in  view  that  such  inferences  cannot  be  advanced 
with  much  confidence. 

The  passing  away  of  excessive  glacial  conditions  in  the  Alps  is  indi- 
cated by  a  succession  of  large  moraines  and  associated  river-gravels, 
Avhich  seem  to  show  that  the  final  retreat  of  the  last  great  glaciers  was 
interrupted  by  at  least  three  long  pauses  or  "  Riickzugsstadien."  The 
moraines  in  question  are  separated  from  one  another  by  what  are  termed 
*'  interstadial "  deposits,  which  resemble  in  character  and  position  true 
interglacial  accumulations.  Our  authors  are  very  guarded  in  their  inter- 
pretation of  these  phenomena,  but  are  clearly  of  opinion  that  the  moraines 
indicate  successive  advances  of  the  glaciers,  each  advance  having  been 
preceded  b}^  a  retreat  of  unknown  extent.  Named  from  places  at  which 
they  are  typically  displayed,  the  three  series  (beginning  with  the  oldest) 
are  known  as  the  Biihlstadium,  the  Gschnitzstadium,  and  the  Daun- 
.stadium.  From  many  observations  we  learn  that  during  the  earliest  of 
these  stadia  the  average  height  attained  by  the  snow-line  Avas  900 
metres  below  its  present  level,  Avhile  in  the  subsequent  stadia  it  rose 
successively — reaching  in  the  Gschnitzstadium  a  height  of  600  metres 
below  the  existing  snow-line,  and  in  the  Daunstadium  rising  some  300 
metres  higher. 
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The  interstadial  stages  imply  long  periods  of  time  during  which  the 
glaciers  retired  up  their  valleys  for  considerable,  if  indeterminate,  dis- 
tances. So  far,  therefore,  they  are  comparal^le  to  the  interglacial  epochs. 
In  like  manner,  the  moraines  of  the  Biihl,  Gschnitz,  and  Daun  stadia  are 
comparable  to  the  similar  moraines  of  the  preceding  glacial  epochs,  since 
each  series  of  moraines,  old  and  young  alike,  indicates  a  distinct  re- 
advance  of  the  glaciers.  The  authors  fully  recognise  all  this,  and  are 
even  willing  to  admit  that  certain  interstadial  accumulations  may  even- 
tually come  to  be  recognised  as  of  interglacial  importance.  In  general, 
however,  the  evidence  is  not  decisive — the  "  interstadial "  deposits  are 
wanting  in  any  clear  indications  of  interglacial  conditions.  Their  plant- 
remains  have  not  yet  been  exhaustively  studied,  and  until  this  work  has 
been  done  it  is  considered  safer  to  look  upon  the  deposits  in  question  as 
indicating  less  important  climatic  changes  than  the  true  interglacial 
accumulations.  It  is  to  be  hoped,  therefore,  that  the  plant-bearing  beds 
will  ere  long  receive  the  careful  attention  of  competent  botanists. 

Until  we  are  better  informed  as  to  the  extent  of  the  climatic  oscilla- 
tions in  Post-Wiirm  times  it  will  be  impossible  to  correlate  the  last 
chapters  of  Alpine  glacial  history  with  the  contemporaneous  records  of 
the  Ice  Age  in  other  parts  of  Europe.  One  can  hardly  doubt  that  the 
climatic  changes  which  took  place  in  North- West  Europe  in  late  glacial 
and  so-called  "  postglacial "  times,  are  the  counterparts  of  those  that 
marked  the  closing  phases  of  the  Quaternary  period  in  the  Alps.  And  if 
this  should  be  the  case,  as  seems  in  the  highest  degree  probal)le,  it  would 
be  advisable  to  drop  the  use  of  the  term  postglacial  altogether.  The 
word  ought  to  have  a  definite  meaning,  and  yet  it  is  applied  in  different 
countries  to  deposits  which  are  not  of  the  same  age.  Properly  speaking, 
there  are  no  "  postglacial  "  formations  in  the  Alps.  The  deposits  so  named 
belong  to  Post-Wiirm  times,  and  contain  the  records  of  the  closing  stages 
of  the  Pleistocene  or  Quaternary  period.  The  minor  fluctuations — the 
successive  advances  and  retreats  of  the  Alpine  glaciers,  as  indicated  by 
the  "  Ruckzugsstadien  "  and  the  interstadial  deposits — may  well  have 
been  of  as  pronounced  a  character  as  the  climatic  oscillations  that  took 
place  in  North- West  Europe  towards  the  end  of  Pleistocene  times. 

At  present  the  absolute  duration  of  the  Ice  Age  cannot  be 
determined  in  the  absence  of  an  exact  chronological  basis,  such  as 
might  be  supplied  by  Astronomy.  All  the  geologist  can  attempt  to  do 
is  to  ascertain  the  relative  duration  of  the  several  epochs  of  the  period. 
The  amount  of  geological  work  accomplished  during  those  epochs  varied 
considerably,  as  we  have  seen.  If  it  be  not  unreasonable  to  infer  that 
the  greatest  amount  of  work  required  the  longest  time  for  its  accom- 
plishment, then  it  would  appear  that  the  Riss  epoch  must  be  three  times 
further  removed  from  the  present  than  the  Wiirm  epoch,  while  the 
Mindel  may  be  twelve  times  older  than  the  latter— the  Giinz  being 
perhaps  one  and  a  half  times  as  old  as  the  Mindel  epoch.  On  various 
grounds  the  Wiirm  glaciation  is  conjectured  to  have  reached  its 
maximum  rather  over  20,000  years  ago.  If  this  estimate  be  taken  as 
some  indication  of  the  duration  of  the  two  last  interglacial  epochs,  then 
the  Riss- Wiirm  interglacial  epoch  must  have  lasted  for  60,000  years  or 
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thereabout,  and  the  preceding  Mindel-Riss  epoch  for  not  less  than 
240,000  years.  Although  such  estimates  do  not  pretend  to  be  more 
than  rough  approximations,  they  nevertheless  help  one  to  realise  how 
greatly  extended  are  the  periods  of  time  embraced  by  glacial  history. 
If  indeed  we  keep  in  view  merely  the  enormous  amount  of  denudation 
and  sedimentation  accomplished  during  glacial  times,  we  shall  be  pre- 
pared to  admit  that  the  inception  of  the  Ice  Age  may  well  date  back 
for  several  hundred  thousand  years.  The  Quaternary  deposits  occupying 
the  great  valley  of  the  Po  have  been  derived  from  the  tear  and  wear  of 
the  Alps,  and  attain  a  thickness  so  extraordinary  that  to  supply  all  this 
material  the  rivers  must  have  lowered  their  drainage  areas  by  at  least 
100  metres.  Those  two  rapid  rivers,  the  Kandar  and  the  Reuss, 
ha^•ing  succeeded  in  lowering  their  drainage  area  by  one  metre  in  3000 
to  4000  j'^ears,  we  can  hardly  assign  a  shorter  period  than  300,000  or 
400,000  years  for  the  denudation  of  the  Southern  Alps  and  the  fiUing- 
up  of  the  Po  Valley  by  fiuviatile  action. 

In  glacial  times  an  arctic-alpine  fauna — including  the  mammoth, 
the  woolly  rhinoceros,  and  the  reindeer — flourished  on  the  north  side  of 
the  Alps ;  subsequently  it  was  replaced  by  an  interglacial  fauna,  but 
after  the  latter  had  disappeared,  the  arctic-alpine  forms  returned. 
These  faunas  acquire  a  fresh  interest  when  Ave  learn  that  prehistoric 
man  was  associated  with  them.  Human  relics  belonging  to  the 
Mousterian  stage  of  culture  occur  along  with  the  remains  of  the 
earliest  arctic-alpine  fauna,  and  bespeak  the  presence  of  man  during 
the  Piss  glacial  epoch.  The  same  stage  of  culture  persisted  into  the 
succeeding  Piss-Wiirm  epoch,  when  the  arctic-alpine  forms  had  retreated 
and  an  interglacial  fauna  had  succeeded.  How  genial  the  conditions 
were  at  this  stage  is  shown  by  the  evidejice  derived  from  the  recently 
discovered  cave  of  "Wildkirchli  at  a  height  of  1500  metres  on  the 
Ebenalp  near  Santis.  The  mountains  appear  to  have  been  clothed  at 
that  time  with  a  thick  A-egetation,  and  the  climate  could  not  have  been 
less  temperate  but  was  probably  even  more  genial  than  the  present. 
Mousterian  man  lived  in  caves  high  up  on  the  mountain-slopes,  where  he 
followed  the  chase.  The  Riss-Wiirm  interglacial  epoch  with  its 
characteristic  fauna  passed  away,  to  be  succeeded  by  the  Wiirm  glacial 
epoch  and  the  reappearance  of  the  arctic-alpine  fauna.  The  stage  of 
culture  had  now  advanced  from  the  Mousterian  to  the  Solutrian,  and 
finally,  in  Post-AViirm  times,  to  the  Magdalenian. 

While  the  arctic -alpine  fauna  plays  a  most  important  role  on  the 
north  side  of  the  Alps,  it  is  otherwise  on  the  south  side  of  the 
mountains.  There  a  Avell-marked  forest  fauna  flourished  during  both 
the  Riss-Wiirm  and  the  Mindel-Riss  interglacial  epochs.  But  in  none  of 
the  southern  interglacial  beds  haA^e  any  traces  of  man  yet  been  discovered. 
Should  these  eventually  be  met  Avith  Ave  should  expect  to  find  the 
Mousterian  types  in  the  Riss-Wiirm,  anrl  the  Chellean  in  the  Mindel- 
Riss  deposits. 

An  arctic-alpine  fauna,  as  Ave  have  seen,  is  associated  Avith  the  tAvo 
younger  glacial  epochs,  and  a  "  warm  "  fauna  Avith  the  tAvo  younger  inter- 
glacial epochs.     Whether  the  same  Avas  the  case  Avith  the  tAvo  older  glacial 
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epochs  and  the  intervening  Griiuz-Mindel  interglacial  epoch  is  not  known. 
Fossils  are  of  very  rare  occurrence  in  the  older  glacial  accumulations,  while 
deposits  which  can  be  with  certainty  assigned  to  the  Giinz-Mindel 
interglacial  horizon  have  not  yet  been  cletected.  All  that  can  be  asserted 
is  that  the  latter  epoch  was  of  j)rolonged  duration,  but  whether  the 
climatic  conditions  were  as  genial  as  those  of  the  later  interglacial 
epochs  we  cannot  tell.  Not  improbably  the  Giinz  glaciation  may  have 
witnessed  the  advent  of  the  arctic-alpine  fauna,  while  during  the 
succeeding  Giinz-Mindel  epoch  the  region  may  have  been  occupied  by 
the  characteristic  interglacial  fauna.  Certain  it  is  that  the.  older  and 
j'ounger  arctic-alpine  faunas  and  the  older  and  younger  interglacial 
faunas  which  altei-nated  with  each  other  in  the  later  stages  of  the  period 
remained  much  the  same  throughout.  Some  notable  changes,  however, 
did  occur.  Thus  the  southern  elephant  {E.  vieridionalis)  and  the  cave- 
bear,  which  played  a  conspicuous  part  in  the  earlier  stages,  either  dis- 
appeared or  were  very  sparingly  present  towards  the  close  of  the  long 
cycle  of  climatic  oscillations.  And  doubtless  many  modifications  of  the 
faunas  may  have  taken  place,  of  which  no  record  has  been  preserved. 
Nevertheless  when  we  reflect  on  the  prolonged  duration  and  the  manj- 
pronounced  climatic  changes  of  the  glacial  period — inducing  as  the  latter 
must  have  done  great  migrations — we  may  well  be  surprised  that  the 
faunas  seem  to  have  undergone  so  little  modification.  It  was  not  c{uite 
the  same,  as  we  haA'e  seen,  with  our  own  race — for  during  the  period 
man  passed  through  all  the  successive  stages  of  culture,  from  the  very 
primitive  Chellean  to  the  relatively  advanced  Magclalenian  type. 

There  are  many  other  topics  discussed  in  the  1190  pages  of  MM. 
Penck's  and  Bruckner's  treatise  which  we  should  like  to  have  indicated, 
but  space  forljids.  AVe  shall  have  written  to  little  purpose,  however, 
if  some  notion  of  the  general  scope  of  the  work  cannot  be  gathered  from 
our  imperfect  sketch.  That  our  authors'  results  will  have  a  strong- 
influence  on  glacial  research  in  other  lands  cannot  be  doubted.  We 
shall  now  probably  be  spared  the  frequently  reiterated  statement  that 
glacier-ice  is  a  most  ineftective  eroding  agent.  Probably  also  the  reality 
of  the  recurrence  of  alternating  glacial  and  genial  epochs  throughout  the 
Ice  Age  will  no  longer  be  so  confidently  disputed. 

The  book  is  well  illustrated  with  numerous  geological  sections,  maps, 
and  photographs,  and  with  the  aid  of  these  the  reader  should  have  no 
difliculty  in  following  the  descriptions  and  discussions  of  the  text.^  It 
might  have  been  well,  however,  if  our  authors  could  have  seen  their  way 
to  prepare  a  general  map  (preferably  coloured)  to  show  the  distribution 
of  the  glacial  and  fluvio-glacial  deposits  of  the  several  epochs  and  stadia. 

James  Geikie. 
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G  E  0  G  E  A  P  H I  C  A  L     NOTES. 

Asia. 

Dr.  Longstaff's  Expedition  to  the  Himalaya. — Dr.  Longstaff, 
who  is  at  present  engaged  in  an  exploring  expedition  to  the  Himalaya, 
established  early  in  June  a  base  camp  at  the  head  of  the  Saltoro  Valley 
(Baltistan)  to  explore  the  Bilaphond  (Saltoro)  and  Chumick  glaciers.  He 
travelled  by  the  Zogi-la  and  Ganse-la  Passes  (the  latter  over  17,000 
feet)  to  Khapaln,  ^A'here  he  Avas  informed  that  formerlv  there  was  an  old 
road  to  Yarkand  over  the  Saltoro  Glacier  and  another  to  Nubra,  but  that 
since  the  English  got  so  powerful  every  one  was  able  to  use  the  Kara- 
koram  route  in  safety,  so  the  old  glacier  routes  were  no  longer  used. 

On  June  1 5  the  pass  was  successfully  crossed,  and  the  party  discovered 
that  the  glacier  across  the  Saltoro  Pass  is  enormous  and  flows  south-east, 
and  not  north-west  as  shown  on  the  latest  maps.  Xo  European  had  previ- 
ously seen  this  glacier,  and  no  native  had  crossed  the  pass  for  a  century. 

The  part}^  numbered  twenty-five,  and  was  away  from  the  liase  camp 
for  a  week.  The  height  of  the  pass  is  about  18,700  ft.  The  passage 
appears  to  have  been  very  arduous.  The  rope  was  in  constant  use,  and 
much  difficulty  was  experienced  in  negotiating  the  large  crevasses  (often 
concealed  from  view),  seracs,  and  the  very  unsatisfactory  foi'm  of  moraines. 
Avalanches  were  of  frequent  occuri-ence.  Unfortunatel}',  the  meteoro- 
logical conditions  were  unfavourable  to  plane-tabling. 

Africa. 
Survey  and  Exploration  in  Central  Africa — Before  a  recent 
meeting  of  the  Koyal  Geographical  Societ}',  Major  Bright  gave  some 
account  of  the  work  of  the  Anglo-Congolese  Boundary  Commission  in 
Ruwenzori  and  the  lake  region  of  Central  Africa.  Among  the  points  of 
general  interest  contained  in  the  paper  may  be  mentioned  the  fact  that 
Lake  Albert  Edward  is  henceforth  to  be  called  Lake  Edward,  and  its 
north-easterly  extension  (Lake  D^veru)  is  to  be  called  Lake  George. 
Another  point  Avhich  arose  out  of  the  survey  is  the  proof  that  the  river 
Loia  flows  into  a  tributary  of  the  Congo  system,  and  not  into  the  Semliki 
and  so  to  the  Nile  as  has  been  supposed.  The  Commission  determined 
the  height  of  the  highest  peak  of  the  Euwenzori  range,  ]\Iount  Margherita, 
as  16,794  feet,  which  is  slightly  less  than  the  figures  given  In'  the  Duke 
of  the  Al)ruzzi.  Members  of  the  Commission  made  several  traverses  of 
the  EuAvenzori  range. 

America. 

Plant-zones  in  the  Colorado  Plateau. — Dr.  Percival  Lowell  has 
recently  made  a  series  of  observations  on  the  zones  of  plants  which  may 
be  distinguished  on  the  slopes  of  the  San  Francisco  Peaks  {Bulletin 
of  the  American  Geographical  Society  for  May  and  June).  These  peaks 
stand  at  the  edge  of  the  Colorado  Plateau,  and  thus  rise,  as  it  were, 
out  of  the  great  American  desert  in  Arizona.  The  plateau,  in  general, 
is  clothed  Avith  pines,  and  thus  presents  a  striking  contrast  to  the 
surrounding  region,  which  is  treeless.  The  peaks  receive  from  the  Lidians 
a  name  A\'hich  is  equivalent  to   "  AVrapped  in  Cloud,"  this  emphasising 
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their  cooling  ettect  upon  the  surrounding  air,  and  thus  their  cloud- 
producing  effect  in  the  sunny  desert.  The  increased  rainfall  makes  tree- 
life  possible,  and  the  trees  show  an  interesting  arrangement  in  zones. 
We  are  disposed  to  doubt  Dr.  Lowell's  statement  that  the  distribution 
of  the  different  species  is  determined  solely  by  temperature,  as  we  are 
disposed  to  doubt  also  some  of  the  other  deductions  contained  in  the 
article,  which  is,  of  course,  written  by  an  astronomer  as  distinguished 
from  a  botanist  or  geographer.  The  facts  observed  are,  however,  of  o-reat 
interest,  and  may  be  briefly  summai-ised. 

The  treeless  desert  zone  extends  upwards  to  about  5500  feet.  The 
next  thousand  feet  is  occupied  predominantly  by  Pinus  edulis,  with  two 
species  of  Juniperus.  From  its  upward  limit  to  8500  feet  is  the  pine 
zone,  characterised  by  the  yellow  pine,  the  white  oak,  the  holly  oak 
and  the  June-berry  (Ainelanchier). 

At  8500  feet  the  pine  gives  place  to  the  Douglas  fir,  which  extends 
upwards  to  about  10,300  feet,  and  is  accompanied  by  the  silver  fir,  the 
cork  fir  (Abies  suhalpina),  the  Eocky  Mountain  pine,  and  the  aspen. 
From  10,300  to  11,500  is  the  spruce  zone,  occupied  by  Engelmann's 
spruce  and  the  fox-tail  pine.  The  same  trees  struggle  upwards  as  dwarf 
forms  for  about  six  hundred  feet  more,  even  the  dwarf  forms  dvino-  out 
at  under  12,100  feet.     Above  is  the  Alpine  zone  with  no  shrubby  species. 

Movement  of  Population  in  Canada. — A  recent  article  in  the 
Times  gives  some  interesting  figures  and  facts  in  regard  to  the  move- 
ments of  population  within  and  towards  the  Dominion  of  Canada. 

An  active  migration  from  Ontario  to  the  west  began  twenty-fi-\e 
years  ago.  From  1882  to  1885  the  movement  was  rapid,  it  slackened 
somewhat  between  1885  and  1895,  l^ut  since  the  latter  date  has  been 
ever  increasing  in  volume.  Prior  to  that  date  there  was  a  very  active 
movement  from  Canada  to  the  United  States,  Ixit  it  is  a  verj^  remark- 
able fact  that  this  movement  has  now  been  completelj^  reversed,  the  tide 
setting  from  the  States  to  the  Dominion.  It  is  estimated  that  since 
1901,  1,200,000  persons  have  entered  Canada.  .  Of  the  annual  totals 
the  largest  was  that  of  the  year  1907,  when  the  figures  were  262  169. 
This  total  was  made  up  of  120,182  persons  from  the  United  Kingdom, 
83,975  from  the  Continent  of  Europe,  and  58,312  from  the  United 
States.  The  year  1908  saw  a  diminution  in  the  total  (about  142  000 
only),  largely  due  to  the  fewer  immigrants  from  Europe,  while  the 
United  States  figures  were  about  55,000,  a  figure  Avhich  it  is  expected 
will  l)e  greatly  exceeded  this  year.  The  American  immigrants  brine- 
capital  to  an  estimated  value  of  1000  dollars  per  head,  and  consist  for 
the  most  part  of  farmers  who  have  sold  their  own  improved  lands 
at  a  good  profit,  and  come  to  take  up  Canadian  land  at  a  much  lower 
rate.  While  it  is  estimated  that  the  original  emigration  from  Canada  to 
the  States  gave  about  two  millions  of  persons  to  the  latter  country  it  is 
believed  that  in  the  next  few  years  some  five  million  persons  will  enter 
the  Dominion  from  the  southern  side  of  the  l)order. 

Decline  of  Farming  in  Southern-Central  New  York. — Professor 
Ralph  Tarr  communicates  to  the  BnUetin  of  the  American  Geoo-raphical 
Society  for  May  an  article  with  this  title  which  contains  some  points  of 
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great  interest.  He  has  made  a  special  study  of  seven  counties  in  the 
hilly  plateau  region  of  New  York  State,  and  has  found  that  the  farming 
industry  is  showing  a  steady  decline — a  decline  which,  if  we  may  judge 
from  his  descriptions,  is  more  striking  than  anything  this  country  can 
show.  The  farmhouses  are  being  al)andoned,  the  forest  is  encroaching 
on  cultivated  land,  the  arable  land  is  reverting  to  pasture.  Here,  as 
elsewhere,  not  only  is  the  rural  population  decreasing,  but  a  decline  in 
energy  and  skill  is  noted,  due  to  the  emigration  townwards  or  west- 
wards of  the  most  fit.  Extensive  cultivation  is  the  rule,  the  farms  being 
large  and  very  inadequately  worked.  The  farmers  are  largely  of 
American  and  even  of  New  England  stock,  and  it  seems  likely  that  they 
will  more  and  more  tend  to  forsake  the  land,  leaving  it  to  be  cultivated, 
if  cultivated  at  all,  by  immigrants  whose  standard  of  comfort  is  lower. 
The  land  is  poor  and  infertile,  communications  are  ];»ad,  and,  as  in  rural 
England  and  Scotland,  the  younger  generation  rebels  against  the  social 
isolation  and  constant  unremunerative  work.  Most  of  the  conditions 
described  are  of  course  those  with  which  we  are  familiar  here,  but  it  is 
remarkable  that  they  should  repeat  themselves  so  exactly  across  the 
Atlantic. 

POLAK. 

Mr.  Shackleton's  Antarctic  Expedition. — Following  upon  a  state- 
ment by  Mr.  Shackleton  in  the  pulilie  press  to  the  effect  that,  of  the 
total  cost  of  his  expedition,  a  sum  of  £20,000,  guaranteed  by  certain 
supporters  at  the  bank,  required  to  be  paid  oft'  out  of  the  sale  of  his 
Ijook,  the  proceeds  of  his  lectures,  etc.,  it  is  announced  that  the  Govern- 
ment proposes  to  vote  a  grant  of  £20,000  towards  the  expenses  of  the 
expedition.  This  very  gratifying  announcement  will  be  received  with 
general  satisfaction. 

General. 

The  Laboratory  Representation  of  Land  Forms. — Those  who 
read  the  descriptions  given  here  recently  (vol.  xxiv.  p.  64.3)  by  Professor 
Hobbs  of  his  apparatus  for  the  study  of  land  form,  may  be  glad  to  have 
their  attention  called  to  some  more  elaborate  types  of  apparatus  described 
l»y  Messrs.  Tarr  and  Engeln  in  The  Journal  of  Geograpliy  for  December. 
The  apparatus  involves  the  use  of  a  "  wet "  laboratory,  that  is,  a  room 
with  a  water  supply  so  arranged  that  somewhat  elaborate  experiments  to 
illustrate  denudation,  etc.,  can  be  carried  on.  Some  of  the  experiments 
descril>ed  and  figured,  based  upon  the  apparatus,  are  very  ingenious,  and 
the  paper  may  be  recommended  to  the  notice  of  teachers.  It  gives 
hints  which  might  be  used  in  performing  experiments  on  a  less  elaborate 
and  costly  scale. 

New  Honorary  Secretary  for  the  Glasgow  Centre. — Mr.  A. 
Crosbie  Turner,  having  resigned  the  Honorary  Secretaryship  of  the 
Glasgow  Centre  of  the  Eoyal  Scottish  Geographical  Society,  Captain 
H.  G.  Lyons,  F.R.S.,  Lecturer  in  Geography  at  the  Glasgow  University, 
has  been  elected  Honorary  Secretary. 

His  address  will  be: — c/o  Mr.  John  W.  Gourlay,  124  St.  Alncent 
Street,  Glasgow 
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EUROPE. 

Hungary  of  To-day.     London  :  E.  Nash,  1909.     Price  Is.  Qd.  net. 

This  is  a  very  important  publication,  as  it  contains  articles  by  the  Prime 
Minister  and  the  Ministers  of  Public  Instruction,  Justice  and  Commerce  of 
Hungary.  It  opens  with  a  chapter  by  the  Director  of  the  Central  Statistical 
Office  of  Hungary,  who  strikes  the  keynote  of  the  volume  in  the  following 
passage  :  "  If  we  consider  the  question  of  mother-tongue  merely,  the  Magyars 
form  an  absolute  majority  "  (in  Hungary)  "  over  all  other  races  combined,  a  fact 
which,  in  addition  to  their  superiority  in  point  of  wealth,  culture,  and  social 
qualifications,  justifies  their  supremacy  over  the  nationalities,  proving  as  it  does 
that  they  are  faced,  not  by  one  compact  nationality,  but  by  a  number  of  smaller 
peoples"  (Roumanians,  Germans,  Slovaks,  Servians,  Ruthenians,  and  Croatians) 
"  of  various  extraction." 

In  his  Preface  to  the  volume  Mr.  Percy  Alden,  M.P.,  refers  mistakenly  to 
"the  hostile  criticism  which  has  fallen  to  the  lot  of  Hungary,"  for,  in  Britain  at 
least,  such  criticism  has  never  been  directed  against  Hungary  and  its  seven 
nationalities  as  a  whole,  but  only  against  any  attempt  being  made  by  any  one  of 
these  nationalities  to  override  politically  the  others.  British  critics  claimed  that 
liberty  and  equality  should  be  given  to  all  the  nationalities,  and  wished  to  know 
why  universal  suffrage  had  been  accorded  in  Austria  and  not  yet  in  Hungary. 

Economically,  Hungary  has  in  its  lowlands  a  magnificent  agricultural  asset. 
In  1900,  68  per  cent,  of  its  population  of  19  millions  was  employed  in  cultivating 
the  soil.  Yet  some  160,000  Hungarians  have  been  of  late  emigrating  annually  to 
the  United  States.  The  development  of  Hungary's  iron  and  coal  deposits  has 
been  retarded  "  owing  to  the  backward  state  of  Hungarian  industry."  Although 
"  Hungary  is  extremely  rich  in  iron  ore,"  she  is  comparatively  poor  in  the  valuable 
black  coal,  her  annual  output  consisting  of  80  per  cent,  of  brown  coal.  The  State 
supports  industrial  enterprises  by  money  grants,  some  £8,000,000  annually,  and 
has  established  22  industrial  schools  attended  by  1177  pupils. 

Railways  run  in  every  direction  from  the  capital  Budapest,  a  city  as  large  as 
Glasgow,  and  have  cost  the  country  over  £150,000,000,  but  yield  a  large  return 
annually.  "  It  was  to  Hungary  and  Hungarian  engineers  that  Europe  entrusted 
the  glorious  task  of  overcoming  the  dangers  to  navigation "  of  the  Iron  Gates  of 
the  Danube  " and  opening  it  to  the  traffic  of  the  world."  Fiume  on  the  Adriatic 
is  Hungary's  only  seaport  of  consequence,  but  it  suffers  from  bad  railway  access. 
"  Great  Britain  and  her  colonies  (in  particular  British  India)  take  an  imjiortant 
share  both  of  the  imports  and  exports  of  Fiume." 

The  Hungarian  army  is  a  common  one  with  Austria,  but  there  are  special 
Hungarian  regiments,  and  Hungarian  subjects  cannot  be  enlisted  in  Austrian 
regiments.  Since  1868  compulsory  military  service  has  been  in  force,  and  in  time 
of  peace  the  Austro-Hungarian  army  consists  of  318,000  officers  and  men,  with 
61,000  horses. 

After  erudite  chapters  on  the  Hungarian  constitution  by  the  Minister  for 
Religion  and  Public  Instruction,  on  Law  and  Justice  in  Hungary  by  the  Minister 
of  .Justice,  Dr.  Wekerle,  the  Prime  Minister,  writes  on  Taxation  Reform,  and  Mr. 
Francis  Kossuth,  Minister  of  Commerce  (whose  father  was  so  warmly  welcomed  in 
Scotland)  on  Hungarian  Industrial  Labour  Legislation.  Chapters  follow  on 
Hungarian  Agriculture,  Education,  Child  Life,  Intellectual  Life  and  JVIusic,  and  the 
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political  position  of  Croatia,  Slavonia,  and  Dalmatia  in  the  Kingdom  of  Hungary, 
completing,  with  excellent  illustrations,  a  volume  which  students  of  Hungary  and 
its  complex  population  will  greatly  appreciate. 

Days  in  Hellas.     By  Mabel  Moore.    London  :  Heinemann,  1909.    Price  6s.  net. 

This  little  book  makes  no  pretension  to  research  or  to  special  originality.  It  is 
a  pleasant  and  readable  account  of  a  prolonged  stay  in  Greece.  The  visits  to  Ceph- 
allonia,  to  Nauplia,  to  Epidaurus,  and  to  Eleusis  are  described  with  brightness  and 
with  insight,  and  the  photographs  with  which  the  volume  is  illustrated  have,  in 
some  cases,  a  beauty  of  their  own,  as  in  the  pictures  of  a  "Byway  in  Attica"  and 
"  An  Attic  Wood."  The  land  and  its  historic  past  appeal  strongly  to  the  author, 
who  feels  how  great  a  thing  it  is  to  be  a  child  of  sunny  Hellas,  an  inheritor  of  the 
Gods,  the  Heroes,  the  Poets  and  the  Sages.  Her  estimate,  however,  of  the  character 
of  the  people,  so  far  at  least  as  the  immediate  future  is  concerned,  is  not  very  re- 
assuring. The  Greeks,  according  to  her,  have  not  yet  realised  the  meaning  of  effort 
or  of  sacrifice.  "  The  East  may  remain  the  East  and  live,  but  if  the  East  chooses 
the  advantages  of  Western  life  and  shirks  its  pain-giving  responsibilities  it  must 
surely  die." 

ASIA. 

Hindustan  :  Indische  Eeiseeindrilrke.      Von  Ernst  Hengstenberg.     Berlin  : 
Dietrich  Eeimer  (Ernst  Vohsen),  1908.     Price  8  Marks. 

In  the  preface  to  this  book— a  preface  which  does  not  err  on  the  side  of  excessive 
modesty — the  author  informs  us  that  its  composition  has  taken  him  a  full  year's 
work.  His  travels  in  India  also  were  preceded,  he  tells  us,  by  such  detailed 
studies  of  hi.story  religious  development,  folk-lore,  etc.,  as  to  fit  him  to  form  rapid 
conclusions  from  the  facts  observed.  While  his  book  covers  much  the  same  ground 
as  that  of  any  other  traveller  in  India,  he  holds  that  its  existence  is  justified  by 
the  novelty  of  the  arrangement  and  of  the  views  expressed.  So  far  as  we  have 
dipped  into  the  book  we  have,  however,  found  nothing  particularly  novel,  either 
in  matter  or  in  illustrations.  The  latter  include  the  Taj,  a  Parsee  Tower  of 
Silence,  Xautch-girls,  views  of  Benares,  portraits  of  the  author  and  his  wife,  a  tea 
plantation  in  Ceylon,  and  others  of  similar  originality.  The  author  appears,  how- 
ever, to  have  a  real  appreciation  of  the  beauties  observed  in  his  travels,  and  the 
book  will  doubtless  interest  those  especially  who  have  made  a  similar  journey. 

Problems  of  the  Middle  East.     By  Axgus  Hamilton.     London  :  Eveleigh  Nash, 
1909.     Price  12.5.  M.  net. 

The  Middle  East,  according  to  Mr.  Hamilton's  interpretation  of  it,  is  a  very 
elastic  expression.  It  extends  from  Turkey  in  Europe  to  Korea  in  Asia,  and  as 
politicians  well  know,  contains  problems,  political,  economic,  racial  and  religious, 
which  are  more  than  sufficient  to  try  the  intellect  and  tax  the  patience  of  ordinary 
mortals.  Of  these  Mr.  Hamilton  has  selected  seven,  and  to  as  many  of  our  readers 
as  are  fond  of  solving  jjuzzles  we  can  suggest  no  better  holiday  task  than  to  get 
this  book,  and  ponder  over  the  problems  as  stated  by  Mr.  Hamilton.  The  "  Story 
of  Persia  and  the  Powers"  or  that  of  "Great  Britain,  Germany,  and  the  Baghdad 
Railway,"  or  the  "  Passing  of  Korea  "  is  quite  enough  to  occupy  their  minds  and 
tax  their  attention  for  a  considerable  time.  Mr.  Hamilton  tells  his  stories  well. 
He  has  travelled  far,  and  is  evidently  an  accomplished  and  experienced  journalist, 
and  in  compiling  this  work  he  has  laid  under  contribution  various  sources  of  in- 
or  mation  in  England,  Germany,  and  India.     The  principal  lesson  to  be  drawn 
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from  these  studies  seems  to  be  that  the  English  Foreign  Office  is  no  match  for 
that  of  Eussia  or  Germany,  and  somehow  or  other  always  contrives  to  be  too  late 
in  waking  up  to  the  designs  of  its  competitors  ;  thus  it  practically  always  gets 
worsted  in  any  diplomatic  manoeuvres,  and  it  does  not  support,  to  the  extent  it 
should  do,  merchants  and  others  who  are  pushing  forward  the  commercial  interests 
of  the  Empire.  Whether  or  not  Mr.  Hamilton  will  succeed  in  converting  public 
opinion  or  the  Foreign  Olfice  to  adopt  his  views  remains  to  be  seen,  but  his  opinions, 
based  on  local  study  and  careful  observation,  are  well  Avorthy  of  perusal.  The 
"Problems,"  at  any  rate  as  yet,  have  by  no  means  been  finally  solved,  and  those 
who  care  to  watch  for  and  study  future  developments  could  have  no  better  guide 
than  the  author  of  this  thoughtful  and  instructive  book. 

Romance  of  Emjnre — India.     By  Victor  Surridge.     London  :  T.  C.  and 
E.  C.  Jack,  1909.     Price  6s.  net. 

There  is  no  lessening  of  interest  in  the  latest  volume  of  this  series.  It  narrates 
a  number  of  graphic  and  picturesque  events  taken  from  the  history  of  India  in  such 
a  way  as  to  emphasise  their  romantic  elements.  Perhaps  what  most  forcibly  strikes 
the  reader  is  the  supreme  importance  of  many  of  these  events.  Connected  with 
this  is  the  number  of  men  who  were  indispensable,  and  yet  whose  almost  miraculous 
appearance  and  rise  we  had  no  right  to  expect.  That  they  were  there  was  our 
good  fortune,  rather  than  our  deserts.  It  is  the  emphasis  of  this  personal  element, 
the  rise  of  a  strong  man  capable  of  grappling  quickly  and  firmly  with  emergencies, 
that  constitutes  much  of  the  book's  attraction.  For  the  rest,  the  volume  appeals 
to  the  patriotic  instincts  of  the  reader  and  is  calculated  to  arouse  pride  in  the 
country  whose  sons  have  performed  such  heroic  deeds. 

There  is  one  suggestion  that  may  be  made,  viz.,  that  the  usefulness  of  a  book 
such  as  this  would  be  added  to  if  at  the  end  a  short  list  of  dates  were  given  so  as 
to  preserve  historical  continuity  in  the  mind  of  the  reader. 

A  series  of  illustrations  by  A.  D.  McCormick  have  all  the  brilliancy  of  colouring 
which  the  events  and  their  setting  demand. 

Around  Afghanistan.     By  Major  de  Bouillane  de  Lacoste.     London  : 
Sir  Isaac  Pitman  and  Sons,  Limited,  1909.     Price  10s.  6</.  net. 

In  this  handsome  and  beautifully  illustrated  volume  Major  de  Bouillane  de 
Lacoste  gives  us  an  exceedingly  interesting  account  of  a  journey  he  made  "Around 
Afghanistan."  His  object,  we  are  informed,  was  "  to  approach  that  mysterious  and 
alluring  country,  to  keep  as  close  as  he  could  to  its  impassable  frontier,  and,  while 
travelling  along  it,  to  look  over  the  wall."  He  left  Teheran  on  the  27th  April  1906, 
and  visited  Meshed,  Ashkabad,  Merv,  Bokhara,  Samarkand,  Kokand  and  Andijan, 
whence  he  marched  ovtr  the  lofty  passes  to  the  Beik  pass,  where  the  frontiers  of 
Indo-China,  Russian  Afghanistan,  and  Russian  China  meet.  From  thence  his 
intention  was  to  proceed  by  Upper  Raskem,  but  owing  to  the  lateness  of  the 
season  (July)  this  was  found  impracticable,  so  he  changed  his  route  to  that  of 
Tashkurgan,  and  thence  to  Yarkand,  Leh  and  Srinagar  in  Kashmir.  From  Srinagar 
he  went  south  to  Quetta  in  Baluchistan,  and  thence  by  Khelat,  Nushki,  Koh-i- 
Malik,  Siah  and  Nasretabad,  arriving  at  Meshed  in  the  end  of  January  1907.  The 
journey  was  arduous  and  wearying,  and  involved  a  severe  strain  on  his  physical 
powers.  The  dangers,  such  as  they  were,  were  mainly  the  result  of  bad  roads  and 
dangerous  passes.  As  usual,  wherever  the  traveller  went  he  was  received  with  the 
greatest  cordiality  iind  hospitality  by  all  the  ofiicials,  Persian,  Russian,  Chinese 
and  English — a  hospitality  which  he  suitaldy  acknowledges.     Major  Lacoste  tells 
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his  story  in  crisp,  Yigorous,  and  grapliic  language,  and  has  embellished  his  book 
with  more  than  a  hundred  excellent  photographs.  The  introduction  to  the  book 
is  written  by  his  friend  M.  Georges  Leygues,  who  takes  the  opportunity  of 
indulging  in  an  essay  on  la  haute  jioUtique,  ranging  from  the  famous  will  of  Peter 
the  Great  of  Russia  down  to  the  possible  results  of  the  Russo-Japanese  war. 
Evidently  M.  Leygues  seriously  anticipates  stirring,  if  not  evil,  times  for  England 
in  India  at  no  distant  date.  He  tells  us  that  "  races  listless  and  dumb  for  centuries 
past  are  coming  out  of  their  long  sleep  and  awakening  to  life.  Nations  which 
knew  not  themselves  are  gaining  self-consciousness.  MUlions  of  human  beings 
who  lived  with  face  bent  on  the  ground  under  foreign  masters,  are  lifting  them- 
selves erect  and  dreaming  of  a  diiferent  future.  The  masses  in  India  are  stirred  to 
their  depths,  Islam  is  organising  itself,  and  flinging  itself  into  the  current  of  life 
as  a  whole.  Everywhere  there  is,  as  it  were,  a  Renascence,  more  consummate  and 
more  widespread  than  that  of  the  sixteenth  century,  which  aroused  the  whole 
world  and  renewed  its  youth.  .  .  .  On  the  Continent,  in  the  Buddhist,  Moham- 
medan, and  Confucian  East,  there  are  Ij'ing  dormant  irresistible  forces.  There  ai'e 
to  be  found  inexhaustible  springs  of  energy,  the  murmur  of  which  we  have  hardly 
begun  to  catch,  and  which  will  inundate  Europe  as  soon  as  they  leave  their  channel." 
But  England  is  not  the  only  power  that  is  concerned.  "The  Indian  problem 
is  propounded,  and  with  it  the  whole  Asiatic  problem.  Not  only  is  England  con- 
cerned with  it ;  it  forces  itself  upon  the  attention  of  all  the  Western  nations."  If 
M.  Leygues  would  follow  the  good  example  of  his  friend  the  writer  of  this  book, 
and  travel  for  some  months  in  India  and  elsewhere  in  the  East,  he  would  most 
jjrobably  find  good  cause  to  modify  these  sombre  vaticinations. 

Geognqiihische  Cliarakterhilder  aus  der  asiatischen  Tiirkei  k.  dfm  sudlichen  ineBO- 
potamisch-iranischen  Randgehirge  (Puscht-i-kuh).  Eine  Darstellung  der  Ober- 
fliichengestalt,  Bevolkerung,  Siedlung  u.  Wirtschaft.  176  Originalaufnahmen 
und  drei  Karten.     Von  Hugo  Grothe.     Leipzig  :  Karl  W.  Hiersemann,  1909. 

These  plates  are  reproduced  from  photographs  taken  by  the  author  during  his 
journey  in  Asia  Minor,  Mesopotamia  and  Persia  in  the  years  1906  and  1907.  A 
general  account  of  this  journey  has  already  appeared,  and  two  volumes  of  scientific 
matter  (text)  are  about  to  appear.  In  consequence  the  plates  in  the  present  volume 
are  each  accompanied  only  by  a  very  brief  note,  those  interested  being  referred  for 
further  details  to  the  books  alluded  to.  Some  of  the  pictures  explain  themselves 
with  the  help  of  their  own  brief  inscriptions,  but  others  require  fuller  exjjlanation. 
We  think  that  it  is  a  pity  that,  even  at  the  risk  of  some  repetition,  the  author  did 
not  annotate  more  fully  the  landscapes  and  vegetation  scenes.  Thus  only  in  a  few 
cases  are  the  trees  shown  in  the  pictures  named,  and  we  are  strongly  of  o^jinion 
that  a  geographical  picture  should  resemble  a  museum  exhibit,  which,  as  we  are 
told  by  a  high  authority,  should  consist  of  a  label  with  a  specimen  attached.  But 
this  criticism  does  not  affect  the  value  of  the  illustrations  theniselves,  which  are 
exceedingly  instructive  and  very  varied  in  scope.  The  views  of  l)uildings,  ancient 
and  modern,  are  especially  fine. 

_  The  Frontiers  of  Baluchistan.     By  G.  P.  Tate,  F.R.G.S.,  M.R.A.S.     London  : 
Witherby  and  Co.,  1909.     Price  I2s.  6d.  net. 

Baluchistan,  an  arid,  sterile,  desert,  turbulent  region  on  the  north-west  frontier 
of  India,  is  in  one  respect  one  of  the  most  important  of  the  provinces,  as  it 
marches  with  Persia  and  Afghanistan.  In  the  very  interesting  volume  now  before 
us,  we  have  a  well-written  account  of  the  observations  and  experiences  of  an  officer 
of  the  Baluch-Afghan  Boundary  Conunission  of  1895-6  and  the  Seistan  Arbitration 
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Mission  of  1903-5.  Apparently  Mr.  Tate,  the  author,  was  destined  to  be  a 
surveyor  from  his  childhood.  He  tells  us  that  by  the  time  he  was  ten  years  old  he 
had  "traversed  two  sides  of  the  triangle  which  has  Calcutta  and  Karachi  as  the 
ends  of  its  base  and  Abbottabad  for  its  apex,"  and  he  is  an  instance  of  the  truth  of 
the  well-known  Anglo-Indian  adage,  "  Once  on  the  frontier,  always  on  the  frontier." 
The  first  of  the  Connuissions  which  are  referred  to  in  this  book  was  one  of  the 
results  of  the  Durand  Mission  to  Kabul  in  189.3,  and  its  business  was  to  mark  off 
what  is  known  as  the  Durand  line  of  frontier  between  India  and  Afghanistan. 
The  business  of  the  second  commission  was  to  lay  down  the  frontier  between  Persia 
and  Afghanistan  in  the  region  of  Seistan.  Sir  Henry  M'Mahon  was  the  officer  in 
command  of  both  of  these  expeditions.  In  the  first  Mr.  Tate  seems  to  have  held  a 
subordinate  position,  but  in  the  second  he  was  one  of  the  survey  officers.  In  this 
book  he  does  not  attemi3t  to  write  the  history  of  either  of  the  commissions. 
Incidentally,  indeed,  we  are  permitted  to  see  that  the  task  entrusted  to  the  survey 
parties  was  always  arduous  and  often  dangerous  ;  and  Mr.  Tate's  exceptional 
experience  of  life  and  manners  in  the  wild  tracts  wherein  his  work  lay  must  often 
have  been  invaluable  to  himself  and  his  comrades.  His  modest  object  in  this  book 
is  merely  to  put  on  record  his  personal  observations  of  the  condition  of  the  country 
and  of  the  people,  and  thus  to  provide  "  a  useful  addition  to  the  somewhat  scanty 
published  records  of  information  about  this  corner  of  the  Middle  East."  In  this 
he  has  been  very  successful.  In  an  introductory  note  to  the  work  Sir  Henry 
M'Mahon  says  :  "In  his  Frontiers  of  Baluchistan  the  author  furnishes  us  with  many 
choice  sketches  of  the  desert  and  desert  life  painted  in  lifelike  colours,  and  with  a 
fidelity  such  as  none  but  a  true  son  of  the  desert  can  attain  to.  While  one 
portion  of  the  work  deals  with  the  vast  desert  which  lies  between  Quetta  and  Persia,  a 
wilderness  which  Nature  appears  from  time  immemorial  to  have  determined  should 
never  be  anything  else,  the  other  and  larger  portion  describes  that  strangely 
interesting  country  of  Seistan,  which  Nature  has  bountifully  endowed  with  every 
gift  of  water  and  soil,  and  which  has  become  a  desert  by  man's  own  handiwork  and 
folly.  .  .  .  Through  both  these  regions  and  also  the  present  small  inhabited  portion 
of  modern  Seistan,  Mr.  Tate  leads  us  with  picturesque  descriptions  and  interesting 
historical  allusions.  He  has  fully  made  up  for  lack  of  personal  narrative  by  the 
strength  and  picturesque  colouring  of  his  portraiture  of  the  country  and  people  he 
describes."  A  perusal  of  this  book  amply  confirms  this  authoritative  eulogium. 
We  should  add  that  the  volume  is  equipped  with  an  excellent  map,  and  is  illus- 
trated with  many  good  photographs. 

AMERICA. 

Alaska  the  Great  Country .     By  Ella  Higginson,    London  :  George  Bell  and 
Sons,  1909.     Price  Is.  6d. 

Miss  Higginson"s  book,  Alaska  the  Great  Country,  is  one  of  the  most 
fascinating  descriptions  of  "  The  Unknown  "  that  it  has  been  our  pleasure  to  read 
for  some  time  ;  she  has  caught  "the  call  of  the  wild"  so  thoroughly  herself,  and 
is  such  a  successful  word-painter,  that  the  reader  need  only  pause  for  a  moment 
with  half-closed  eyes  to  see  Sitka  in  the  days  of  Baranoft',  Dawson  of  to-day,  or 
the  authoress  swimming  a  river  on  horseback  for  the  first  time.  The  historical 
portion  of  the  book  is  not  the  least  interesting,  giving  as  it  does  a  picturesque 
narrative  of  the  discovery  and  administration  of  the  country  by  the  Russians  and 
an  almost  detailed  history  of  its  progress  since  its  purchase  by  the  United  States. 

The  illustrations  throughout  are  charming  ;  the  last  two  especially  may  be 
singled  out  as  giving  the  reader  some  idea  of  the  beauties  which  have  been  so  ably 
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described.  We  only  wish  we  could  give  eipial  praise  to  the  map,  which  un- 
fortunately is  not  worthy  of  the  book  ;  it  is  clearly  printed,  but  the  scale  is  too 
small  to  make  it  of  any  practical  value. 

No  one  who  has  read  the  book  but  will  agree  with  the  labourer  in  the  second 
chapter  who  says  :  "  I  tell  you  what,  if  ever  a  country  hud  a  spirit,  it 's  Alaska  ; 
and  when  it  once  gets  hold  of  you  and  gets  calling  you  to  come,  you  might  just 
as  well  get  up  and  start,  for  it  calls  you  and  follows  you  and  haunts  you,  till  you 
die." 

GENERAL. 

Das  Reich  dcr  WolJcen  u.  NiederscMdge.     Von  Prof.  Dr.  Carl  Kassner.  Leipzig : 
Quelle  u.  Meyer,  1909.     Price  1  Mark  25. 

On  p.  52  we  reviewed  here  a  previous  little  book  of  Prof.  Kassner  on  the 
weather.  The  present  volume  is  uniform  in  appearance,  and  is  devoted  to  pre- 
cipitation, clouds,  and  the  circulation  of  water  on  the  surface  of  the  globe.  It  is 
partly  based  upon  lectures  delivered  in  a  technical  school  at  Charlottenberg, 
Berlin,  and  partly  upon  a  course  of  a  more  general  type.  The  result  is  an  ex- 
cellent little  book,  well  illustrated,  which  summarises  the  important  points  in 
regard  to  the  subject,  considered  both  from  a  meteorological  and  from  a  geo- 
graphical standpoint.  For  the  price  the  book  contains  an  enormous  amount  of 
information,  and  we  can  recommend  it  to  those  who  read  German  as  an  excellent 
and  cheap  account  of  one  aspect  of  modern  meteorology. 

Some  Facta  about  the,  Weather.     By  W.  Marriott.     Second  Edition,  revised. 
London  :  Edward  Stanford,  1909.     Pi-ice  (yd. 

This  new  edition  shows  various  minor  modifications  as  compared  with  the  first, 
several  new  figures  having  been  inserted,  notably  an  interesting  one  showing 
variation  of  temperature  with  height,  as  based  upon  observations  with  balloons. 
The  pamphlet  forms  an  excellent  little  introduction  to  the  subject,  and  cannot  be 
called  dear  from  the  British  standpoint.  At  the  same  time  it  is  difficult  to  avoid 
a  comparison  with  Professor  Kassner's  book,  reviewed  above,  which  can  be  had  un- 
bound for  a  shilling,  and  contains  160  pages  and  49  figures,  as  against  Mr. 
Marriott's  37  pages  and  17  figures.     Whence  this  great  difterence? 

VoijaijcH  of  Drake  and  Gilbert.  Edited  by  Edward  John  Payne.  With  addi- 
tional Notes  by  C.  Raymond  Beazley.  Oxford,  at  the  Clarendon  Press,  1909. 
Price  2s.  6d. 

The  Clarendon  Press  has  issued  in  a  handy  little  volume  a  selection  of  three  of 
the  most  interesting  of  the  Principal  Navigations  of  Hakluyt.  Those  chosen 
are  the  story  of  Sir  Francis  Drake's  immortal  "  Circumnavigation  of  the  World  " 
in  the  years  1577-80,  as  told  by  Francis  Pretty,  one  of  his  gentlemen-at-arms  ;  the 
"  True  Discourse,"  in  which  Captain  Walter  Biggs  tells  of  Drake's  famous  raid  in 
1585  on  the  West  Indian  ports  and  cities  in  the  possession  of  the  King  of  Spain  ; 
and  Edward  Hayes'  account  of  the  "  Voyage  to  NcAvfoundland  "  in  158,3,  in  which 
Sir  Humphrey  Gilbert  lost  his  life.  A  better  selection  could  hardly  have  been 
made,  and  we  trust  that  it  may  have  the  desirable  effect  of  inducing  many  readers, 
both  young  and  old,  to  turn  to  what  has  been  justly  called  the  "  prose  epic  of  the 
modern  English  nation."  We  need  not  refer  in  detail  to  the  narratives  here,  as 
from  time  to  time  for  some  years  we  have  reviewed  the  various  volumes  of 
Hakluyt  as  they  were  republished  by  Messrs.  Maclehose.  The  "  Introduction  " 
to  this  work  is  taken  from  the  Voyages  of  the  Elizabethan  Seamen  published  in 
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1907,  and  noticed  at  page  558,  S.G.M.,  vol.  xxiii.,  and  is  admirably  adapted  for 
the  purpose  of  introducing  its  readers  to  the  many  trensures  of  the  Principal 
N  avigatio7is. 

The  Oxford  Geographies.     Edited  by  A.  J.  Herbertson.     "Practical  Geography." 

Part  II.     By  J.  F.  Unstead,  M.A.     Clarendon  Press,  Oxford,  1909.     Price 

Is.  Gd. 

We  have  already  had  occasion  to  notice  favourably  Mr.  Unstead's  work.    Part  ii. 

of  the  "  Practical  Geography  "  completes  the  school  course  of  geography,  which  may 

be  called  supplementary  to  Mr.   Herbertson's  own  more   theoretical  and  tojDO- 

graphical  course.     The  exercises  in  this  volume  are  valuable  in  that  they  conduce 

to  clear  thinking  and  accurate  expression.      Not  only  does  a  teacher  necessarily 

depend  upon  diagrams  to  render  his  meaning  clear,  but  most  pupils  naturally 

prefer  to  answer  a  question  by  means  of  drawing  rather  than  by  words  alone. 

Under  Mr.  Herbertson's  superintendence,  the  "  Oxford  Geographies  "  will  eventually 

provide  a  complete  course  from  the  infant  school  to  the  university,  and  we  welcome 

Mr.  Unstead's  two  volumes,  which  will  serve  admirably  as  a  practical  supplement 

to  the  work  of  the  last  four  years  at  school. 


NEW  MAPS. 

EUROPE. 

ORDNANCE  SURVEY  OF  SCOTLAND.— The  following  publications  were  issued 
from  1st  to  .31st  May  1909  :— 

One-inch  Map  (third  edition),  engraved,  with  hills  in  brown  or  black.  Sheets 
77,  81,  91.     Price  Is.  6d.  each. 

Diagrams — county.  Scale  four  miles  to  one  inch,  showing  civil  jjarishes,  with 
a  table  of  their  areas.  Inverness-shire  {Mainland).  Price  (kl.  Showing  civil 
parishes,  with  a  table  of  their  areas,  and  the  number  of  their  one-inch  indexes. 
Outer  Hebrides  {Inverness-shire)  ;  Skye  or  Inner  Hebrides  {Inverness-shire).  Price 
6d.  each. 

Six-inch  and  Larger  Scale  Maps. — Six-inch  Maps  (Revised).  Quarter  Sheets 
with  Contours.  Price  Is.  each.  Edinburghshire. — 20  SE.  Peeblesshire. — 8  NE. ; 
12  SE.;  1.3  NW.  ;  13  SW. ;  14  SW. ;  17  NE.  Wigtownshire.- Q  SE. ;  7  SW. ; 
17  SW. ;  19  SE. ;  22  NW.,  22  NE. ;  23  NW.,  23  NE. ;  28  NE. ;  32  NW. ;  (33  NW. 
and  33  NE.),  33  SW.,  .33  SE. ;  35  SW.;  37  NE.;  37  SE. 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
33.  each.  Ayrshire. — Sheets  xlvi.  3,  11,  15;  xlvii.  6;  XLviii.  10;  xlix.  12; 
(xLixa.  13  and  Lva.  1)  ;  L.  6,  16  ;  Li.  5,  6,  8,  9,  12  ;  lii.  3,  8,  9,  10  ;  lv.  15  ;  Lvi. 
1,  2,  3,  6,  7,  8,  15  ;  lvii.  6,  7,  10  ;  lx.  16  ;  lxi.  3,  4,  6,  7,  9,  10,  12,  13,  15  ;  lxii. 
1,  2,  5,  6,  13  ;  Lxv.  4,  16  ;  Lxvr.  1,  3,  5,  13  ;  lxvii.  5,  6,  7,  10,  11,  12,  15  ;  lxix. 
4,  7,  8,  16  ;  Lxxiii.  3. 

Note. — There  is  no  coloured  edition  of  these  Sheets,  and  the  unrevised  im- 
pressions have  been  withdrawn  from  sale. 

The  following  publications  were  issued  from  1st  to  30tli  June  1909  : — • 

Two-mile  Map,  printed  in  colours  and  folded  in  cover,  or  flat  in  sheets. 
Dundee,  Sheet  24.  Price — on  paper  Is.  6d.  ;  mounted  on  linen  2s.  ;  mounted  in 
sections  2s.  6d. 

One-inch  Map  (third  edition),  printed  in  colours  and  folded  in  cover,  or  flat  in 
sheets.  Tobermory,  Hheet  52  ;  Balmoral,  Sheet  65  ;  Ban "hory,  Sheet  6Q.  Price — 
on  paper  Is.  fid.  ;  mounted  on  linen  2s.  ;  mounted  in  sections  2s.  6d.  each. 
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Six-inch  and  Larger  Scale  Maps. — Six-inch  Maps  (Revised).  Quarter  Sheets 
with  Contours.  Price  Is.  each.  Ayrshire. — 74  NE.  Berwickshire. — 18  NW. 
(19  SE.  and  25  NE.)  ;  20  SW.  ;  (23  SE.  and  29  NE) ;  26  NW.,  26  SE.  ;  27  NE 
Edinhurghshire.—Z  NW.  ;  (5  NW.  and  5  SW.)  ;  10  NE.  ;  11  SW.  ;  18  NW. 
25  SE. ;  26  NW.  Kirkcudbrightshire.— 8  NW.,  8  SE.  ;  13  NE.  ;  24  NE 
Peeblesshire.— 3  SW. ;  9  SE.  ;  13  SE.  ;  16  SE.  ;  23  NE.  Wigtomishire.—6  NE. 
10  SE.  ;  16  SE.  ;  18  SW.,  18  SE.  ;  19  SW.  ;  24  NW.  ;  25  SW.  ;  (28  SE.  and 
28a  NE.) ;  30  NE.,  30  SE.  ;  31  NW.,  31  SE. 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  Ayrshire. — Sheets  xxxviii.  (2  and  3),  6,  7,  11,  14,  15,  16  ;  xxxix.  13, 
14,  16  ;  XL.  13,  14  ;  XLi.  6,  7,  10,  11,  14  ;  XLiv.  2,  3,  4,  6,  7,  8,  11,  12,  13,  14,  15, 
16  ;  XLV.  1,  2,  3,  4,  5,  8,  9, 10,  11,  12,  13,  14, 16  ;  xlvi.  1,  2,  5,  6,  7,  10,  12  1.3,  16  ; 
XLVii.  2,  3,  4,  9 ;  xlviii.  1,6;  xlix.  4,  16  ;  h.  1,  2,  3,  4,  5,  7,  8,  9,  10,  11,  12,  13, 
14,  15  ;  LI.  1,  2,  3,  4  ;  lh.  4  ;  Liii.  1  ;  LV.  4,  8,  11,  12,  16  ;  lvl  5,  9,  10,  11,  12, 
13,  16  ;  Lvii.  5,  13  ;  lxi.  14,  16  ;  lxii.  3  ;  lxvii.  14. 

Six-inch  Maps,  Quarter  Sheets,  uncoloured.  Price  Is.  6d.  each.  Dumharton- 
shire.~(Det.)—28  SW.  Renfrewshire.— 12  NE.,  12  SE.  Stirlingshire.— 27  SE.  ; 
28  SW. 

Memoirs  of  the  Geological  Survey.  Summary  of  Progress  of  the  (Teological 
Survey  of  Great  Britain  and  the  Museum  of  Practical  Geology  for  1908.    Price  Is- 

ADMIRALTY  CHART,  SCOTLAND.— Sound  of  Mull,  Western  Portion,  surveyed  by 
Captain  W.  F.  Maxwell  and  Captain  J.  W,  Combe,  R.N.  1907.  Scale 
1  :  24,355.     Published  June  1909.     Number  3718.     Price  3s. 

Admiralty  Office,  London. 

SCOTLAND.— Bartholomew's  Reduced  Survey  Maps.  Scale  1  :  126,720  or  2  miles 
tu  an  inch.  Sheet  11,  Oban  District.  Sheet  12,  Central  Perthshire.  Sheet 
13,  Perth  and  Dundee.  With  orographical  colouring.  New  editions  revised 
to  1909.     Price  Is.  paper  and  2s.  mounted  on  cloth. 

John  Bartholomew  and  Co.,  Hdinburgli. 

ASIA. 

ASIA. — ^Bathyorograjihical  Map  constructed  and  engraved  by  W.  and  A.  K. 
Johnston,  Limited.  Scale  1  :  9,350,000.  Size,  42  by  50  inches.  1909.  Price 
1 2s.  on  cloth,  rollers,  and  varnished. 

W.  and  A.  K.  Johnston,  Liiidted,  Edinburgh  and  London. 

This  new  school  Avail  map  is  similar  in  style  to  the  others  of  this  excellent  series 
already  noticed. 

AFRICA. 

L'AFRIQUE  OCCIDENTALE  FRANCAISE.— Echelle  de  1  :  2,000,000.  Dressee  par  A, 
Meunier  et  E.  Burralier,  d'apres  les  documents  les  jjIus  recents.  Seconde 
edition,  1908.     Sheet  1,  Dakar  and  4,  Konakry. 

Ministcre  des  Colonics,  Service  Geograjjhiqae,  Paris. 

NORTHERN  NIGERIA.— -General  Staff  Map  on  Scale  1  :  250,000  or  about  4  miles  to 
an  inch.     Sheet  62  M.,  Zungeru.     1909. 

Geographical  Section,  General  Staff,  London. 

SOMALILAND. — Carte  de  la  Cote  Fran^aise  des  Somalis.  Dressee  par  A.  Meunier. 
Echelle  de  1  :  500,000  or  about  8  miles  to  an  inch.     Djibouti  Sheet.     1909. 

Service  Qcographique  des  Colonies,  Paris. 
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AMERICA. 

CANADA.— Resource  Map  of  the  Dominion.  Scale  1  :  12,000,000.  Jas.  White, 
F.R.G.S.,  Geographer.     With  Statistical  Text.     1909. 

Department  of  the  Interior,  Ottawa. 

A  useful  little  map  summarising  the  economic  resources  of  the  Dominion.  The 
names  of  the  various  products  are  printed  in  red,  but  no  attempt  is  made  to  map 
them  exactly. 

CANADA. — Map  showing  Elevators  in  Manitoba,  Saskatchewan,  and  Alberta. 
Scale  1  :  1,584,000.    Jas.  White,  F.R.G.S.     1909. 

Department  of  the  Interior,  Ottawa. 

CANADA.  —Standard  Topographical  Map.  Scale  1  :  500,000  or  about  8  miles  to  an 
inch.  Sheet  11,  Montreal  and  Quebec.  Jas.  White,  F.R.G.S.,  Geographer. 
]!)08.  Department  of  the  Interior,  Ottawa. 

GEOLOGICAL  SURVEY  OF  CANADA. —Scale  1  :  63,360  or  1  mile  to  an  inch.  Nova 
Scotia  Sheets,  39,  40,  41,  49,  50,  51,  52,  53,  54,  55,  66,  67,  68,  69,  70,  71,  73, 
100,  101.  Department  of  Mines,  Geological  Survey  Brandt,  Ottawa. 

GEOLOGICAL  SURVEY  OF  CANADA.— Scale  1  :  253,440  or  4  miles  to  an  inch. 
British  Golurabia,  Shuswap  Sheet,  Geological  edition,  also  Orographical 
Edition  showing  economic  minerals. 

Depjartment  of  Mines,  Geological  Survey  Branch,  Ottawa. 

ONTARIO. — Topographic  Map.  Scale  1  :  63,360  or  1  mile  to  an  inch.  Sheets 
No.  18,  Alexandria  ;  No.  19,  Thurso  ;  No.  20,  Hawkesbury.  (Department 
of  Militia  and  Defence,  Ottawa,  1908.) 

Topographical  Section,  General  Staff,  London. 

ONTARIO. — Geological  Map  of  Hastings,  Haliburton,  and  Peterborough  Counties. 
Scale  1  :  126,720  or  2  miles  to  an  inch. 

Geological  Survey  of  Canada,  Ottaica. 

UNITED  STATES.— Map  of  Coalfields  by  Marius  R.  Campbell.  With  Notes  and 
Statistics.     1908.     Scale  1  :  7,000,000. 

United  States  Geological  Survey,  Washingtori,  D.C. 

UNITED  STATES  SURVEY.— Topographical  Sheets  on  Scale  of  1  :  24,000.  Nevada, 
Goldfield,  1.  On  scale  of  1  :  31,680,  California,  4.  On  scale  of  1  :  62,500 
(California,  1  ;  Georgia,  1  ;  Maine,  2  ;  Maryland,  1  ;  Ohio,  3  ;  Oklahoma,  2  ; 
Pennsylvania,  1  ;  Texas,  1  ;  W.  Virginia,  2  ;  Wisconsin,  1  ;  Wyoming,  1. 

On  scale  of  1  :  125,000.  Alabama,  1  ;  Colorado,  2  ;  Maryland,  1.  1908. 
(The  figures  after  the  name  of  each  state  indicate  the  number  of  sheets  re- 
ceived.)    Price  5  cents  each  sheet. 

United  States  Geological  Survey,  Washington,  D.C. 

ALASKA.— Map  compiled  chietly  fiommaps  of  the  United  States  Geological  Survey 
Coast-line  from  Coast  and  Geodetic  Survey  Charts.  Alfred  H.  Brooks, 
Geologist  in  charge  of  Division  of  Alaskan  Mineral  Resources.  Scale 
1  :  5,000,000.     1909.  United  States  Geological  Survey,  Washington,  D.C. 

SOUTH  AMERICA. 

BR6siL.— Carte  Politique  et  Economique.  Echelle  ]  :  5,000,000.  With  Statistics. 
1909.  Mission  Bresilienne  d' Expansion  Econom,iq%(,e.  Paris. 

This  map  is  coloured  to  show  division  into  states.     The  names  of  the  principal 
products  are  printed  over  the  map  in  red  lettering. 
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£tatS-UNIS  DU  BRESIL.— Carte  politique.     Echelle  1  : 8,500,000.     With  Plan  of 
Eio  de  Janeiio  and  Descriptive  Text.     1909. 

ESTADOS    UNIDOS    DO    BRAZIL. — Carte   du    Voies   de    Communication.      Echelle 
1  :  7,000,000.     ^Yith  Descriptive  Text. 

ESTADOS  UNIDOS  DO  BRAZIL. — Carte  Economique.     Echelle  1  : 7,000,000.     With 
Descriptive  Text. 

Mission  Bresilienne  cV Expansion  Economiq'ue,  Paris. 


NEW  ATLASES. 


ATLAS  GENERAL  VIDAL-LABLACHE.— Histoiique  et  Geographique.  420  Cartes  et 
Cartons.     Index  Alphabetique.     Edition  1909.     Price  30  francs. 

Lihrairie  Armand  Colin,  Paris. 

We  welcome  a  new  edition  of  the  interesting  and  valuable  atlas  of  Professor 
Vidal-Lablache.  It  is  not  enlarged  in  its  scope,  the  number  of  maps  is  the  same 
as  in  the  first  edition,  but  it  appears  to  have  been  fairly  well  revised  to  date.  The 
first  section,  devoted  to  historical  maps,  remains  practically  the  same  as  before. 
The  second  section,  comprising  modern  geography,  is  specially  rich  in  physical  and 
economic  maps.  France  and  its  colonies  are  mapped  in  considerable  detail.  Other 
countries  are  well  represented,  although  Coats  Land  is  not  mentioned  on  the 
South  Polar  map,  and  Pitlochry  is  omitted  from  the  map  of  Scotland. 

GROSSER  DEUTSCHER  KOLONIAL- ATLAS. — Bearbeitet  von  Paul  Sprigiide  und  Max 
Moisel.  ErganzAmgs-Lieferung  1.  Herausgegeben  von  Reichs-Kolonialamt. 
Die  deutschen  Besitzungen  in  Stillen  Ocean  und  Kiautschou.  1909.  Price  5  ra. 

Dii'trich  Beimer  {Ernst  Vohsen),  Berlin. 

This  is  the  first  part  of  a  new  edition  of  this  most  important  atlas,  which  was 
only  completed  in  1907.  New  surveys  have  been  incorporated,  but  the  number 
and  arrangement  of  the  maps  seems  to  be  the  same  as  before. 

FINLAND. — Atlas  de  statistique  sociale  sur  les  communes  rurales  de  Finlande  en 
1901.     Par  Hannes  Gebhard.     55  Plates.     1908. 

SocieU  de  Geographic  de  Finlande,  Helsingfors. 

This  atlas,  together  with  three  volumes  of  text,  represents  the  result  of  investi- 
gations made  by  a  committee  of  the  geographical  society  on  "  Interior  Colonisation." 
It  illustrates  most  completely  aU  the  social  aspects  of  the  people  in  repaid  to  land, 
housing,  agriculture,  etc.,  and  forms  a  most  interesting  study  in  demography. 

BRITISH  EMPIRE. ^Philips'  Primary  Atlas.  A  series  of  24  plates  containing  72 
coloured  maps  and  diagrams.  Edited  by  George  Philip,  F.R.G.S.  1909. 
Price  Is.  George  Philip  and  Son,  Limited,  London. 

This  atlas  is  specially  prepared  to  accompany  the  series  of  Imperial  Text  Books 
now  being  issued  under  the  direction  of  the  League  of  Empire.  The  maps  are 
clear  and  effective,  and  .show  the  leading  phy,sical,  climatic,  and  political  aspects 
of  the  Empire. 
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TOPOGEAPHICAL  SURVEYS  AND  MAPS.^ 

By  Colonel  Sir  Duncan  Johnston,  K.C.M.G.,  C.B.,  E.E., 
F.R.Ct.S.,  F.G.S. 

It  has  been  usual  for  Presidents  of  this  Section  to  make  some  allusion 
in  their  addresses  to  the  principal  matters  of  geographical  interest  which 
have  occurred  during  the  preceding  year,  and  I  propose  to  follow  this 
custom  before  proceeding  with  the  rest  of  my  address,  which  would 
hardly  be  complete  without  some  allusion  to  the  great  geographical 
achievements  of  the  past  year. 

I  doubt  if  there  has  ever  been  a  year  in  which  more  important 
additions  to  geographical  knowledge  have  been  made  than  those  re- 
sulting from  the  journeys  of  Dr.  Sven  Hedin,  Dr.  Stein,  and  Lieut. 
Shaekleton. 

Dr.  Sven  Hedin's  previous  explorations  had  deservedly  gained  him 
such  a  high  reputation  as  an  explorer  that  it  seemed  almost  impossible 
for  him  to  increase  it,  yet  his  recent  expedition  in  Tibet,  extending  over 
two  years,  has  enhanced  his  already  great  reputation. 

Refused  permission  to  enter  Tibet  from  India,  he  was  not  to  be 
deterred.  Travelling  round  to  Leh  and  making  that  place  his  starting 
point,  he  entered  Tibet  and  traversed  in  various  directions  a  considerable 
tract,  previously  unexplored,  of  that  country,  making  a  good  reconnais- 
sance survey  of  the  country  he  passed  through. 

A  large  part  of  his  journey  was  through  a  bleak  and  inhospitable 
region,  where  he  encountered  intense  cold  and  very  great  privations.  At 
one  time  he  went  for  eighty -thi^ee  days  without  meeting  a  living  soul,  and 

1  The  Presidential  Address  delivered  to  Section  E  (Geography)  at  the  Winnipeg  meeting 
of  the  British  Association. 

VOL.  XXV.  2  o 


506  SCOTTISH   GEOGRAPHICAL   MAGAZINE. 

the  cold  and  hardships  were  such  that  out  of  ninety-seven  ponies  and 
mules  with  which  he  started  only  six  came  through.  Yet  in  the  follow- 
ing year,  in  the  depth  of  winter,  Dr.  Sven  Hedin  again  traversed  this 
terrible  country.  In  doing  so  he  ran  imminent  risk  of  starvation,  as  his 
last  sheep  was  killed  a  considerable  time  before  he  got  through  to  country 
where  he  could  obtain  fresh  supplies. 

Dr.  Sa'cu  Hedin's  tact  and  resource  were  as  great  as  his  fortitude 
and  courage.  He  made  friends  wherever  he  went,  and,  although  the 
Tibetan  Government  sent  orders  over  and  over  again  that  he  should  be 
turned  back,  he  succeeded  in  spending  two  years  in  exploring  the 
country,  maintaining  the  most  friendly  relations  with  the  Government 
officials  and  others  whom  he  met.  Besides  exploring  and  surveying  a 
large  tract  of  preAaously  unexplored  country,  he  investigated  the  sources 
of  the  Brahmaputra,  the  Indus,  and  the  Sutlej,  and  in  the  course  of  his 
journeys  he  accumulated  a  mass  of  geographical  and  other  scientific 
information. 

Next  comes  Dr.  Stein's  expedition  to  Chinese  Turkestan,  by  which 
he  has  made  a  most  noteworthy  contribution  to  geographical  knowledge 
and  antiquarian  research. 

Dr.  Stein,  accompanied  by  that  capable  surveyor  Rai  Earn  Singh, 
who  was  later  on  relieved  l\v  that  equally  skilful  and  energetic  surveyor 
Eai  Sahib  Lai  Singh,  travelled  from  India  via  Chitral  and  Kashgar.  He 
commenced  survey  work  in  the  eastern  part  of  the  Mustagh-ata  range, 
and  carried  it  along  the  Kuu  Lun  Mountains,  skirting  the  southern  side 
of  the  Takla  Makan  Desert  and  the  Lob  Nor  Desert  to  Suchou  and  Kan- 
chou.  He  surveyed  a  large  area  of  the  mountainous  region  \ying  west- 
ward of  Kan-chou,  then  crossing  the  desert  from  Anshi  to  Hami  he 
returned  north  of  the  Tarim  Eiver,  skirting  the  southern  slopes  of  the 
Tian  Shan  range,  to  Kashgar.  During  this  very  long  journey  Dr.  Stein 
came  across  the  ancient  frontier  wall,  built  about  the  second  century  B.C. 
He  traced  it  west  of  Suchou,  till  lost  in  the  desert,  for  some  250  miles, 
and  he  made  various  incursions  into  and  across  the  desert,  making  dis- 
coveries of  the  greatest  antiquarian  interest. 

After  his  return  to  Kashgar  he  surveyed  the  last  unexplored  portion 
of  the  Kun  Lun  mountains  and  the  country  containing  the  sources  of  the 
Khotan  or  Yurungkash  Eiver,  which  proved  to  be  flanked  on  the  south 
by  a  magnificent  range  of  snowy  peaks  rising  to  over  23,000  feet,  thence, 
passing  the  sources  of  the  Keriya  Eiver,  he  skirted  the  southern  slopes 
of  this  snowy  range  and  finished  by  connecting  this  survej^  with  that  to 
the  north  of  this  range.  The  privations  and  hardships  undergone  by 
Dr.  Stein  and  his  party  were  very  great,  and,  just  as  he  completed 
his  last  bit  of  survey,  he  was  unfortunate  enough  to  get  his  foot  badly 
frost-bitten,  and  had  to  hasten  to  more  civilised  parts  for  medical 
treatment. 

Dr.  Stein,  during  his  expedition,  displayed  all  the  best  qualities  of 
an  explorer — enthusiasm,  determination,  skill,  and  tact.  The  modest 
account  he  has  so  far  given  us  of  his  tra^•els,  which  gives  a  mere 
outline  of  his  work,  shows  that  the  geographical  as  well  as  the  archaeo- 
logical results  of  his  expedition  are  of  the  greatest  value. 
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The  last  completed  exploration  I  j^ropose  to  mention  is  Lieut. 
Shackletou's  great  journey  in  the  Antarctic  Circle,  which  has  raised  him 
to  a  high  position  among  the  gallant  explorers  of  the  Polar  regions. 

Lieut.  Shackleton  personally  arranged  and  supervised  all  arrange- 
ments for  the  expedition,  his  experience  in  the  British  Antarctic  expedi- 
tion under  Captain  Scott  standing  him  in  good  stead. 

Having  landed  in  M'Murdo  Sound,  a  party  consisting  of  Lieut. 
Adams,  Prof.  David,  and  others  ascended  Mount  Erebus,  which  is  over 
13,000  feet  high,  all  above  snow-level. 

Later  on  Lieut.  Shackleton  and  a  sledge-party  set  off  southward,  and 
after  an  arduous  journey  succeeded  in  reaching  88°  33'  South  latitude, 
over  six  degrees  nearer  the  Pole  than  any  previous  explorer.  His  party 
travelled  altogether  about  1700  miles,  including  relays,  in  126  days, 
a  splendid  performance  in  a  rough  and  difficult  country  under  very 
trying  climatic  conditions.  Soon  after  passing  83°  33'  South  latitude 
they  lost  their  last  pony,  and  from  this  point  they  had  to  drag  their 
sledges  themselves,  although  their  journey  involved  the  ascent  of  a 
plateau  10,000  feet  high.  They  only  turned  back  when  their  diminish- 
ing stock  of  proAdsions  rendered  it  imperatively  necessary  to  do  so. 
They  were  for  a  considerable  time  on  short  rations,  and  found  several 
times  that  they  had  expended  their  food  supplies  before  reaching  their 
next  depot.  Had  they  missed  one  of  these  depots — no  unlikely  con- 
tingency in  such  a  country — they  must  have  perished  by  starvation. 
Altogether  the  sledge  journey  was  a  great  feat  of  pluck  and  endurance. 

Lastly,  Lieut.  Shackletou's  colleague,  Prof.  David,  with  others,  made 
a  sledge  journey  to  the  north-west,  reaching  the  south  magnetic  pole. 
A  good  deal  of  triangulation  Avas  carried  out,  many  geological  speci- 
mens Avere  collected  and  much  scientific  information  was  obtained. 

Whether  Ave  consider  Lieut.  Shackletou's  skill  and  energy  in  organis- 
ing the  expedition,  the  courage  and  determination  displayed  in  carry- 
ing it  out,  or  the  results  obtained,  his  expedition  will  stand  out  as 
one  of  the  greatest  of  the  many  great  eftbrts  to  reach  the  Poles,  and 
as  a  British  expedition  it  is  one  that  specially  appeals  to  us. 

At  first  sight  it  Avould  seem  that  these  great  journeys  belie  the 
opinion  so  often  expressed  of  late  years  that  the  days  of  the  explorer 
are  numbered,  and  that  in  future  geographers  will  have  to  deal  Avith 
surveys  rather  than  exploration  ;  but,  in  fact,  these  splendid  achieve- 
ments only  strengthen  this  opinion.  These  explorers  haA^e  consider- 
ably reduced  the  comparatively  small  area  still  unexplored,  and  other 
expeditions  are  helping  to  diminish  the  unexplored  area. 

Among  those  Avhich  are  in  progress  I  may  mention  the  folloAving : — 
Col.  Kozlof's  expedition  to  Mongolia,  Avhich  has  already  visited  Kuku 
Nor  and  Avhich  is  exploring  the  upper  course  of  the  Huang  Ho  and 
other  parts  of  Mongolia.  Lieut.  Boyd  Alexander  is  exploring  in  West 
Africa.  The  Duke  of  the  Abruzzi  is  investigating  part  of  the  moun- 
tainous region  across  our  Indian  frontier ;  Dr.  Longstaft"  is  exploring 
another  part  of  that  mountain  system ;  Capt.  K.  E.  Peary,  U.S.A., 
and  Capt.  E.  Mikkelsen  are  leading  expeditions  in  dififerent  parts  of  the 
Arctic  regions,   and   M.    Charcot  is  exploring   in  the  Antarctic  circle. 
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Lastly,  an  important  British  expedition  will  start  before  long  to  explore 
part  of  the  island  of  New  Guinea,  one  of  the  largest  still  unexplored 
land  areas.  There  are  other  expeditions,  either  in  progress  or  projected, 
too  numerous  to  mention. 

The  best  modern  explorers  are  not  now  content  with  exploration 
or  even  with  a  rough  route  traverse  and  an  occasional  observation  for 
latitude ;  they  either  themselves  make  careful  reconnaissance  surveys  of 
the  country  adjoining  their  route  or  they  are  accompanied  by  trained 
surveyors,  who  make  such  surveys. 

Again,  every  year  the  area  surveyed  on  correct  scientific  principles  is 
extended.  The  interesting  address  of  my  predecessor.  Major  Hills,  Avill 
have  told  you  what  is  being  done  in  this  way  in  the  British  Crown 
colonies.  In  the  British  self-governing  colonies  and  in  the  colonies  and 
dependencies  of  other  Powers  the  area  of  regular  survey  is  being  con- 
tinually extended,  and  in  more  remote  regions  surveys  are  being  carried 
out  by  Boundary  Commissions  or  for  railways  or  other  purposes.  Along 
with  the  increasing  appreciation  of  the  value  of  geography  which  has 
taken  place  of  late  years,  there  has  been  an  increasing  recognition  of  the 
need  for  regular  surveys,  and  it  is  probable  that  the  next  generation  will 
find  that  not  only  is  no  consideral)le  area  of  the  earth's  surface  unex- 
plored, but  that  the  area  not  yet  surveyed  at  least  geographically,  or  for 
which  a  regular  survey  has  not  been  projected,  is  getting  limited. 

I  propose  in  the  rest  of  my  address  to  deal  with  the  regular  survey 
and  mapping  of  new  areas,  and  to  discuss  various  questions  connected 
therewith ;  if  I  am  right  in  believing  that  large  areas  will  be  regularly 
surveyed  in  the  near  future,  such  questions  mei-it  careful  consideration. 
I  shall  state  on  these  points  the  practice  of  some  of  the  great  national 
surveys,  because  their  experience  seems  the  best  guide  for  future  work  ; 
but  I  recognise  that  methods  suitable  for  rich  and  populous  countries, 
such  as  German}^,  France,  or  Great  Britain,  may  be  too  costly  for  many 
countries  and  provinces  whose  survey  has  still  to  be  made,  and  mention 
will  be  made  of  less  expensive  methods  which  are  likely  to  be  much  in 
demand  in  future. 

It  would  be  difficult  to  say  anything  new  on  the  subject  I  propose  to 
deal  with,  and  I  lay  no  claim  to  do  so,  still  less  do  I  wish  to  dogmatise 
as  to  the  best  methods.  When  I  express  opinions  I  shall  also  state  the 
practice  of  some  of  the  principal  surveys  of  the  world,  and  my  hearers 
having  weighed  the  matter  can  accept  my  opinions  or  not  according  to 
their  judgment.  In  either  case  my  object  will  have  been  attained  if 
careful  consideration  is  given  to  the  points  raised. 

Maps  may  be  roughly  divided  into  three  classes  : — 

(1)  Geographical  maps,  i.e.  those  on  very  small  scales. 

(2)  Topographical  maps.  The  dividing  line  between  these  and  geo- 
graphical maps  is  not  very  clearly  defined.  For  the  purpose  of  this 
Address  maps  between  the  scales  of  4  miles  to  the  inch  and  .,  -  ^  ^  p  scale 
will  be  considered  as  topographical. 

(3)  Cadastral  maps,  i.e.  maps  on  large  scales  mainly  for  property 
purposes. 
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As  the  time  at  my  disposal  will  not  admit  of  my  discussing  all  three 
classes  of  maps,  and  as  I  have  on  a  previous  occasion  read  a  paper  to 
this  Association  on  "  Cadastral  Surveying,"  I  propose  to  limit  my  remarks 
to  topographical  surveys  and  maps. 

In  most  of  the  older  countries  topographical  surveys  have  originally 
been  made  to  meet  military  needs,  and  as  a  rule  they  are  carried  out 
under  military  supervision.  In  order  that  they  may  be  useful  in  case  of 
war  such  surveys  must  have  been  made  before  war  breaks  out.  The  use, 
however,  of  topographical  maps  is  not  limited  to  military  purposes ;  on 
the  contrary,  they  have  invarial)ly  proved  of  great  value  for  civil  require- 
ments. In  one  respect  they  are  more  useful  for  civil  than  for  military 
purposes,  as  a  state  of  war  occurs  rarely,  and  hence  while  the  maps  are 
only  occasionally  used  in  connection  with  war,  they  are  constantly  used 
in  connection  with  civil  administration  and  with  public  and  private 
business  of  all  kinds.  The  topographical  maps  of  the  Ordnance  Survey, 
prepared  originally  solely  for  military  requirements,  have  proved  ex- 
tremely useful  for  civil  jDurposes.  Directly  or  indirectly  all  the  numerous 
maps  prepared  by  the  trade  in  Great  Britain  for  civil  use  are  based  on 
them.  I  believe  the  experience  of  all  other  countries  is  similar  to  that 
of  the  Ordnance  Survey.  In  most  countries  in  which  land  is  of  any 
value,  a  cadastral  survey  for  land  transfer  purposes  is  needed,  as  well  as 
a  topographical  survey.  In  some  cases,  indeed,  the  need  for  a  property 
survey  has  first  made  itself  felt ;  thus  in  the  Ti-ansvaal  and  in  the  Cape 
colony,  neither  of  which  yet  has  a  topographical  survey,  there  has  for 
many  years  been  a  Government  Survey  Department  for  making  property 
surveys.  The  question  arises  whether  there  should  be  two  separate 
surveys,  one  for  topographical  and  one  for  cadastral  maps,  or  whether 
there  should  be  only  one  survey,  the  topographical  maps  being  prepared 
l)y  reducing  the  cadastral  survey.  Incidentally  the  further  question 
arises  whether  if  two  separate  surveys  are  made  they  should  be  under 
one  head. 

In  most  countries — the  Ordnance  Survey  of  the  United  Kingdom 
being  an  exception — not  only  are  entirely  separate  surveys  made  for 
these  two  classes  of  maps,  but  these  surveys  are  generally  under  different 
departments.  In  some  cases  the  cadastral  surveys  are  isolated  farm 
surveys,  showing  little  detail  except  property  boundaries.  Such  surveys 
would,  of  course,  not  answer  as  a  basis  for  topographical  maps.  In  other 
cases,  however,  the  cadastral  surveys  show  all  necessary  detail  except 
ground  foim,  which  can  be  added  by  a  separate  survey.  The  only 
cadastral  survey,  so  far  as  I  know,  which  shows  ground  forms  is  the 
Ordnance  Survey,  whose  6-inch  maps  are  contoured. 

A  difficulty  in  the  way  of  utilising  the  cadastral  survey  for  the 
smaller  scale  maps  arises  from  the  fact  that  a  cadastral  survey  is,  from 
its  large  size,  much  slower  than  a  topographical  survey.  It  is  often 
found  advisable  to  take  up  the  survey  of  the  former  somewhat  irregu- 
larly, while  it  is  important  for  the  proper  progress  of  the  latter  that  it 
should  be  taken  up  regularly  and  methodically.  The  Ordnance  Survey 
1-inch  map  has,  since   1824,  not  had  a  separate  survey  of  its  own,  but 
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has  been  based  on  the  cadastral  survey.  Ordnance  Survey  experience 
has  shown  that  the  delays  in  completing  the  topographical  map  due  to 
this  course  have  been  much  greater  than  one  would  have  expected,  and 
that  there  are  grave  disadvantages  in  having  the  scale  of  survey  very 
much  larger  than  that  of  the  finished  map.  These  objections  do  not 
apply,  or  can  be  overcome,  if  the  cadastral  survey  of  any  locality  is 
completed  before  the  topographical  map  is  taken  up.  This  is  a  condition 
not  likely  to  be  often  fulfilled  in  the  case  of  future  topogi^aphical  surveys. 
I  advocate  therefore  that,  following  the  general  practice,  there  should  be 
entirely  separate  topographical  and  cadastral  surveys.  I  should  advocate 
this  even  where  it  is  essential  to  keep  the  expense  as  low  as  possible. 
More  economy  would  probably  result  from  the  adoption  of  a  fairly  small 
scale  for  the  topographical  map,  from  curtailing  the  small  detail  to  be 
shown  on  it,  and  from  showing  on  the  cadastral  maps  onh''  such  detail 
as  is  needed  for  property  purposes,  than  would  result  from  making  one 
survey  do  for  both  classes  of  maps. 

On  the  other  hand,  I  consider  that  even  when  separate  surveys  are 
made  for  the  two  classes  of  maps,  it  is  advantageous  that  both  should  be 
made  under  the  same  head.  The  more  usual  course  is,  however,  to  have 
the  two  surveys  independent,  and  in  some  cases  local  circumstances  may 
make  the  course  I  advocate  inadvisable. 

TrI  ANGULATION. 

The  first  preliminary  to  any  survey  should  he  a  triangulation.  It  is 
the  most  satisfactory  course,  and  the  best  economy  in  the  long-run,  to 
carry  out  Avith  the  greatest  accuracy  possible  the  primary  triangulation 
on  which  the  survey  is  to  be  based.  Such  a  triangulation  will  remain 
good  for  a  very  long  period.  For  example,  the  primary  triangulation  of 
the  Ordnance  Survey  was  commenced  in  1791  ;  Avhile  some  doubts  have 
been  expressed  whether  it  is  accurate  enough  to  combine  with  other 
more  recent  Avork  for  the  purpose  of  investigating  the  figure  of  the  earth, 
no  one  has  questioned  that  cA'en  the  earliest  part  of  this  triangulation  is 
amply  accurate  enough  for  map-making  purposes. 

On  the  other  hand,  I  do  not  advocate  carrying  out  a  primary 
triangulation  until  arrangements  have  been  made  for  basing  a  survey  on 
it.  In  South  Africa  an  excellent  and  very  accurate  primary  triangula- 
tion has  been  carried  out.  This  triangulation  Avas  undertaken  largely 
no  doubt  for  scientific  purposes.  While  ansAvering  its  purpose  in  that 
respect,  it  has  so  far  had  no  surA^eys  of  any  great  extent  based  on  it. 
An  accurate  triangulation  is  noAv  a  much  quicker  and  less  expensive 
operation  than  it  used  to  be.  The  introduction  of  InA'ar  tapes  and  Avires 
has  largely  expedited  and  simplified  the  accurate  measurement  of  base 
lines,  Avhile  the  improvements  effected  in  theodolites  enable  equal  or 
greater  accuracy  to  be  obtained  Avith  the  comparatiA'cly  small  and  handy 
instruments  noAv  made  than  could  be  got  formerly  Avith  large  and  cum- 
brous instruments,  such  as  the  36-inch  theodolites,  with  Avhich  most  of 
the  primary  triangulation  of  Great  Britain  and  Ireland  Avas  carried  out. 
Unless   obserA'^ations   are  rendered   difficvilt  by  numerous  buildings,  by 
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trees  or  by  a  hazy  or  smoky  atmosphere,  a  good  primary  triangulation 
should  not  now  be  very  expensive.  It  is  usual  to  base  on  the  primary 
triangulation  a  minor  triangulation  of  several  orders,  the  object  being  to 
have  an  accurate  framework  of  trigonometrical  points  on  which  to  base 
the  survey.  If  it  is  important  to  keep  the  expense  low,  the  trigono- 
metrical points  may  be  rather  far  apart,  intermediate  points  being  fixed 
by  plane  table ;  but  it  should  be  remembered  that  it  is  the  truest 
economy  to  make  the  best  triangulation  Avhich  funds  admit  of.  In 
forests  or  in  wooded  and  rather  flat  country,  where  triangulation  would 
be  very  expensive,  lines  of  traverse  made  with  every  possible  accuracy, 
and  starting  and  closing  on  trigonometrical  points,  may  be  used  instead 
of  minor  triangulation. 

Detail  Survey. 

Provided  the  detail  survej^  is  based  on  triangulation,  it  may  be  made 
by  any  recognised  method.  Plane  tabling  is  now  almost  universally 
resorted  to,  and  is  probably  as  cheap  and  convenient  as  any  other 
method.  The  vertical  heights  of  the  trigonometrical  points  will  have 
been  fixed  by  vertical  angles  with  reference  to  some  datum.  The  height 
of  intermediate  points  can  be  fixed  by  clinometer  lines,  especially  down 
spurs  and  valleys,  and  even  by  aneroid,  and  from  these  heights  the  con- 
tour lines  can  be  sketched  in.  Altitudes  can  be  more  accurately  fixed 
by  spirit-levelling,  but  this  is  an  expensive  method  not  likely  to  be  much 
used  in  the  case  of  topographical  surveys.  It  is  possible  that  in  excep- 
tional cases  photographic  surveying  may  be  resorted  to  with  advantage, 
and  undoubtedly  photographic  methods  sometimes  enable  work  to  be 
done  which  would  not  otherwise  be  feasible.  The  photographic  method 
suggested  by  Captain  F.  V.  Thompson,  R.E.,  is  an  advance  on  prcA^ious 
methods.  In  Canada,  I  understand  that  a  good  deal  of  photographic 
surveying  has  been  done,  and  presumably  the  conditions  in  Canada 
have  been  found  suitable  for  this  method.  It  has  been  little  used 
elsewhere. 

Scale  of  Map. 

The  next  point  for  consideration  is  the  scale  on  which  the  map  is  to 
be  published,  and  it  is  an  important  one.  Speaking  generally,  the  cost 
increases  with  the  scale,  and  cost  is  therefore  one  of  the  main  deter- 
mining considerations.  The  physical  and  artificial  character  of  the 
country,  the  amount  of  detail  it  may  be  decided  to  show  on  the  map, 
the  method  adopted  for  representing  hills  and  other  detail,  and  the 
method  of  reproduction  to  be  used,  all  affect  the  question. 

Clearness  and  legibility  are  among  the  first  essentials  of  a  good  map, 
and  it  is  desirable  that  the  scale  should  be  such  that  all  detail  it  may 
be  decided  to  show  on  the  map  can  be  inserted  without  overcrowding, 
or  conversely,  if  the  scale  is  fixed,  the  amount  of  detail  and  method 
of  showing  it  should  be  such  as  to  avoid  the  common  fault  of  over- 
crowding the  map. 
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Ill  populous  countries,  such  as  Belgium,  France,  and  Germany,  where 
buildings,  roads,  railways,  etc.,  are  numerous,  a  larger  scale  is,  caeteris 
'paribus,  desirable,  than  in  less  populous  countries. 

All  important  detail  such  as  roads,  railways,,  canals,  forests,  woods, 
etc.,  should  appear  on  the  map,  as  should  the  more  important  names,  but 
it  is  a  matter  for  consideration  how  far  minor  detail  such  as  orchards, 
marshes,  rough  pasture,  state  of  cultivation,  etc.,  should  be  inserted 
on  the  map,  and  to  what  extent  the  less  important  names  should  be 
omitted. 

In  hilly  countiy  hachures  and  contours,  especially  if  in  black,  tend  to 
obscure  the  detail  and  names,  and  the  smaller  the  scale  the  greater  this 
tendency. 

Methods  of  reproduction  will  be  dealt  with  later,  but  I  may  here  say 
that  more  detail  and  names  can  be  shown  clearly  on  a  given  scale  if  the 
map  is  engraved  on  copper  than  if  reproduced  in  any  other  way.  The 
scales  adopted  by  different  countries  vary  A'ery  much — I  give  below  the 
scales  adopted  by  some  of  the  principal  surveys. 

0  -  ^  0  0  scale — Switzerland  (the  more  populous  parts),  Prussia,  Baden, 
Saxony,  Bavaria,  and  Wiirtemberg  (these  German  maps,  although  called 
maps  of  position,  are  practically  topographical). 

ToWo"  scale — Belgium  and  Denmark. 

"sowo"  scale — France  (the  new  topographical  map),  Algeria,  Tunis, 
Holland,  Japan,  Spain,  Switzerland  (the  less  populous  parts). 

^.,\qq  scale — the  United  States  (the  more  populous  parts). 

6^g"6o"  scale  (1  inch  to  a  mile) — Great  Britain  and  Ireland,  and 
Canada. 

-ToQoo  scale — the  Austrian  Empire. 

^0^00  scale — the  old  staff  map  of  France. 

1  o  0^0  on  scale — the  German  Empire,  Italy,  Norway,  Portugal,  Sweden, 
and  Switzerland  (Dufour  atlas). 

^  o  5^0  0  0  scale — the  United  States  (less  populous  parts). 

1 .,  g^o  Q  0  scale — Russia. 

^"ToVon  scale — the  United  States  (barren  districts). 

The  introduction  of  cycles,  motors,  and  other  rapid  means  of  locomo- 
tion has  led  to  a  demand  for  a  scale  which  will  show  a  considerable  tract 
of  country  on  a  sheet  of  moderate  size.  If  the  standard  map  is  already 
on  rather  a  large  scale,  this  demand  is  best  met  by  publishing  a 
reduction  of  the  standard  map.  This  course  is  followed  by  Great 
Britain  and  Ireland  and  by  Canada,  whose  1-inch  map  is  reduced  to  and 
published  on  the  i-inch  scale ;  but  if  onh^  one  scale  is  used  a  compromise 
must  be  arrived  at  Avhich  will  meet  the  reasonable  requirements  of  rapid 
locomotion,  as  Avell  as  the  other  essentials  of  a  topographical  map. 

If  I  may  venture  an  opinion  in  a  matter  in  which  practice  varies  so 
much,  it  is  that  for  countries  using  British  measures  in  which,  owing  to 
dense  population,  the  detail  is  close  the  1-inch  scale  (-btj^^jit)  is  a  very 
good  one,  and  that  for  more  open  parts  the  i-inch  scale  may  with 
advantage  be  adopted.  For  countries  using  metrical  measures  I  should 
advocate   e-^f xgir  ^^^^^  xiVoinr  respectively.     These  scales  do  not  differ 
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largely  from  those  adopted  by  most  of  the  principal  countries,  the 
majority  of  which  use  scales  between  -50W0"  ^^^^  x 0 0^0 0 0  ^^^  fairly  close 
countries. 

Where  it  is  important  to  keep  the  cost  down  I  should  advocate  a 
half-inch  to  the  mile  or  a  ^  0  5^0  0  0  scale.  All  except  the  most  closely 
populated  country  can  be  shown  clearly  on  such  scales  provided  the 
maps  do  not  show  too  many  names  or  too  much  small  detail. 

The  United  States  have  scales  of  q-otq-oj  tit 5^0  0  0 >  ^^^^  ttsVott'  ^^^ 
general  closeness  of  detail  in  any  area  determining  which  of  these  three 
scales  is  adopted.  This  arrangement  is  a  good  one,  and  would  be  still 
l)etter  if  the  areas  published  on  the  ^oloo  scale  were  also  reduced  to 
and  published  on  the  Y^rwuo  scale,  and  if  the  whole  country  were 
published  on  the  ^  -  ^^\  ^  ^  scale.  The  principle  here  advocated  of  having 
each  scale  as  far  as  possible  complete  for  the  whole  country  has  been 
carried  out  by  Great  Britain,  where  the  whole  country,  except  some 
uncultivated  areas,  is  published  on  the  25-inch  (o-sVo)  scale,  and  the 
whole  countiy  on  the  6-inch,  the  1-inch,  the  |-inch,  the  ^-inch,  and  other 
smaller  scales. 

Scale  of  Field  Survey. 

It  is  usual  to  make  the  field  survey  for  small  scale  maps  on  a  larger 
scale  than  that  on  which  the  map  is  to  be  published  with  a  view  to 
securing  greater  accuracy  of  detail,  but  this  should  not  be  overdone.  If 
the  field  survey  is  on  too  large  a  scale  it  entails  needless  expense ;  also 
Avhen  the  surveyor  is  working  on  too  large  a  scale  he  is  apt  not  to 
realise  the  efiect  of  reduction  on  his  survey,  and  is  likely  to  survey  so 
much  detail  as  to  overcrowd  the  map,  thus  increasing  the  cost  of  the 
work  and  injuring  the  map. 

When  the  map  is  reproduced  by  photographic  methods  the  fair 
drawing  is  usually  on  a  larger  scale  than  the  finished  map  so  as  to  get 
finer  results  on  reduction,  but  in  this  case  also  for  somewhat  similar 
reasons  to  those  stated  above,  there  are  limits  to  the  amount  of  reduction 
which  can  be  made  with  advantage. 

In  these  respects  the  practice  of  dift'erent  countries  varies  con- 
siderably. 

In  Austria  the  field  survey  is  on  the  o-s^-g^o-  scale ;  this  is  reduced  to 
and  drawn  on  the  ,.  ^  ^  ^  ^  scale,  and  this  drawing  is  reproduced  by 
heliogravure  on  the  twou  scale. 

In  France  the  field  surA^ey  is  on  the  towo  o^  "2 o~^oo  scale.  The 
survey  is  reduced  to  and  di'awn  on  the  1  ctstf 0  scale.  In  Algeria  and 
Tunis,  both  field  survey  and  drawing  are  on  the  xowo  scale.  In  all 
cases  the  French  maps  are  now  reproduced  by  heliogravure  on  the 
sinro-o  scale  from  the  ^o wo"  scale  drawings. 

In  Germany  the  field  survey  is  on  the  ._,  g  ^  ^  ^  scale.  This  is 
reduced  to  the  tttoVoti'  ^^^  which  scale  the  maps  are  engraved  on 
copper. 

In  Great  Britain  the  1-inch  map  is  leased  on  the  25-inch  and  6-inch 
survey.     These  were  reduced,  and  a  fair  drawing  was  made  on  the  2-inch 
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scale  in  a  manner  suitable  for  reduction  to  the  1-incli  scale — i.e.  the 
detail,  lettering,  etc.,  were  drawn  so  that  when  reduced  to  the  1-inch 
scale  they  should  be  in  proper  proportion.  •  This  drawing  was  reduced 
and  printed  by  heliozincography  on  the  1-incli  scale,  and  from  these 
prints  was  engraved  on  copper. 

In  America  the  field  surveys  are  on  the  scales  of  ^g^^^,  g^^dQ, 
and  xTTeVcTo  fo^  ^^^  ^ .,  5  o  o  >  the  ^  o  ,,^0  ^  p ,  and  the  .-.  5  0^0  0  0  scale  maps 
respectively;  The  drawings,  on  the  same  scale  as  the  field  survey,  are 
reduced  by  photography  and  engraved  on  copper. 

I  consider  that  the  best  results  are  obtained  when  the  field  survey  is 
made  on  double  the  scale  of  the  finished  map ;  that  if  reproduction 
is  to  be  by  engraving,  the  fair  drawing  should  be  on  the  same  scale  as 
the  finished  map ;  that  if,  on  the  other  hand,  reproduction  is  to  be 
l)y  photographic  methods,  the  fair  drawing  should  be  on  the  same 
scale  as  the  survey,  i.e.  double  that  of  the  finished  map.  The  reduc- 
tion I  advocate  should  conduce  to  accuracy  of  detail  and,  if  reproduced 
photographically,  to  fineness  of  detail,  while  it  is  not  so  great  that  the 
surveyor  and  draughtsman  should  be  unable  to  realise  the  effect  of 
reduction. 

Detail. 

The  need  of  considering  the  amount  of  detail,  etc.,  to  be  shown  is  not 
always  sufficiently  realised.  The  way  in  which  detail  is  to  be  represented 
also  needs  consideration,  as  on  small  scale  maps  much  detail  has  to  be 
represented  conventionallv. 

Railways  have  to  l)e  shown  conventionally,  and  should  be  so  marked 
that  they  catch  the  eye.  without  being  too  heavy. 

Roads  also  should  be  clearly  marked.  Where  difterent  classes  of 
roads  exist  they  should  be  distinctively  shown,  main  roads  being  more 
prominent  than  others.  It  is  important  to  know  what  roads  are  fit  for 
fast-wheeled  traific  in  all  weathers,  and  which  are  fit  only  for  slow  traffic. 
The  exact  classification  of  roads  must  depend  on  the  conditions  obtaining 
in  the  country.  The  most  elaboi'ate  classification  is  that  shown  on  the 
French  maps,  and  next  that  shown  on  the  maps  of  Great  Britain. 
Provided  that  important  distinctions  are  represented,  the  simpler  the 
classification  the  Ijetter. 

Forests,  woods,  marshes,  and  in  some  cases  pasture,  rough  pasture, 
orchards,  vineyards,  gardens,  etc.,  are  shown  by  conventional  signs. 
"While  forests,  woods,  and  marshes  should  certainly  be  distinguished  on 
the  maps,  I  incline  to  the  opinion  that  the  state  of  cultivation  is  better 
omitted,  and  that  the  less  small  detail  shown  the  better.  Such  small 
detail  increases  the  cost  and  often  overcrowds  the  map.  The  German 
^ 0 0^0 po  scale  shows  much  small  detail,  and  although  the  maps  are 
beautifully  and  delicately  engraved  on  copper,  the  detail  is  rather 
crowded  on  some  sheets.  The  French  Carte  Yicinale  is,  in  my  opinion, 
rather  crowded  Avitli  names. 

The  most  difficult  question,  and  that  on  which  opinions  difter  most, 
is  the  method  of  representing  ground  forms.     Methods  which  answer 
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well  on  steep  ground  are  less  satisfactory  on  gentle  slopes,  and  vice  versd, 
and  each  method  is  open  to  some  objection. 

Ground  forms  may  be  indicated  by  contours,  hill  shading  in  stipple, 
vertical  hachures,  horizontal  hachures,  the  layer  system,  or  by  a  combina- 
tion of  some  of  these. 

Ground  forms  are  represented  by  contours  on  the  .^^loo  scale  maps 
of  the  German  States,  the  Swiss  Siegfried  Atlas,  the  maps  of  the  United 
States,  the  1-inch  map  of  Canada,  the  ^o^o-o"  scale  map  of  Denmark,  and 
the  maps  of  Japan.  Where  the  slopes  are  steep  the  contours  give 
almost  the  effect  of  hill-shading.  Some  of  these  maps  give  a  very  good 
representation  of  the  ground,  the  best  being  those  in  which  the  contours 
are  in  colour. 

Hill  features  are  shown  by  stipple  shading  on  the  French  Carte 
Vicinale  and  the  Ordnance  Survey  four-mile  map.  In  mountainous 
country  stipple  shading  gives  a  good  pictorial  representation  of  the 
ground,  but  it  fails  in  flatter  country,  and  it  is  often  difficult  to  tell  from 
it  which  Avay  slopes  run. 

The  Swiss  Dufour  Atlas  (towto  scale)  is  a  good  example  of  vertical 
haehuring,  as  are  some  of  the  German  ^  o  o^o  o  o  scale  maps.  Vertical 
hachures  are  also  used  on  the  Austrian  and  Swedish  maps,  and  in  con- 
junction with  contours  on  the  maps  of  several  other  countries. 

Vertical  hachures  when  well  executed  give  an  artistic  and  graphic 
representation  of  the  hills.  In  the  Swiss  and  British  maps  the  pictorial 
effect  is  enhanced  by  assuming  a  light  from  the  left  hand  top  corner.  In 
steep  ground,  especially  when  the  hachures  are  in  black,  these  are  apt  to 
obscure  detail  and  names.  I  think  hachures  are  better  when  printed  in 
colour,  but  many  will  disagree  with  me  on  this  point. 

Horizontal  haehuring,  while  having  some  advantages,  is  less  effective 
and  is  little  used. 

The  system  generally  known  as  the  layer  system  has  been  used  in 
Great  Britain  by  the  well-known  Scotch  firm  of  J.  Bartholomew  and  Co., 
has  recently  been  adopted  by  the  Ordnance  Survey  for  its  |-inch  maps, 
and  is  used  in  the  i-inch  maps  of  Canada.  It  consists  in  indicating  by 
various  shades  of  colour  the  area  lying  between  certain  contours ;  thus 
one  shade  may  be  given  to  all  ground  below  the  50-foot  contour,  another 
shade  to  ground  between  the  50  and  100  foot  contour,  and  so  on.  This 
system  gives  a  general  indication  of  ground  form  and  enables  the  contour 
lines  to  be  followed  more  easily.  Its  shades  of  colour  enable  the  eye  to 
pick  out  more  easily  all  land  lying  at  about  the  same  level.  It  is  most 
effective  in  ground  with  a  small  range  of  vertical  height,  as  the  vertical 
depth  of  layers  can  then  be  small  and  the  distinction  in  colour  between 
successive  layers  marked.  In  hilly  ground  the  depth  of  the  layer  must 
be  increased,  which  means  that  many  ground  features  are  ignored  on  the 
map,  or  the  number  of  layers  on  the  map  must  be  large,  in  which  case 
the  distinction  in  shade  iDctween  successive  layers  will  be  less  marked. 
This  method  is  popular  in  Great  Britain,  and  enables  those  who  are  not 
versed  in  reading  contours  and  hachures  to  realise  something  of  the 
nature  of  the  ground  forms. 

A  combination  of  these  methods  has  been  used  as  follows  : — 
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France  on  her  -s-cmjir  scale  maps  shows  ground  forms  by  contour 
lines  and  stipple  shading.  This  gives  a  very  fair  representation  of  the 
ground,  but  where  the  contours  are  very  close  together  the  eftect  of  the 
coloured  contours  on  the  stipple  is  not  pleasant.  Xor  does  the  stipple 
always  look  well  when  it  falls  on  colour. 

The  German  coloured  i oinroo"  scale  map,  the  Italian  ^oo^^oq,  and 
the  British  1-inch  show  both  contours  and  vertical  hachures. 

The  Xorwegian  ^  „  o\j  (,  „  scale  map  shows  the  features  by  contours, 
vertical  hachures  and  shading. 

The  new  British  |-inch  scale  map  has  both  contours,  la3'ers  and 
stipple  shading. 

Opinions  differ  so  much  on  this  subject,  and  there  is  so  much  to  be 
said  for  and  against  each  method,  that  I  Avill  confine  myself  to  the 
opinion  that  contours  reasonably  close  together  should  form  the  principal 
feature  of  any  method  of  representing  ground  foi'ms  ;  that  contours  by 
themselves  give  a  very  fair  representation  of  the  gi'ound  ;  that  vertical 
hachures,  if  printed  so  as  not  to  obscure  the  detail  and  names,  or  stipple 
shading  Avhen  there  is  not  too  much  colour  on  the  maps,  increase  the 
pictorial  effect  and  are  useful  additions  to  contours  :  that  ground  forms 
should  preferably  be  in  colour,  and  that  where  hachures  or  stipple  are 
used  as  well  as  contours  both  should  be  in  the  same  colour. 

The  German  coloured  xoVoinj  scale  map  (brown  hachures  and  con- 
tours), the  British  1-inch  scale  copper-plate  jDrinted  map  (brown  hachures 
and  black  contours),  the  British  1-inch  coloured  map  (brown  hachures 
and  red  contours),  and  the  French  ^oloo  scale  (grey  stipple  and  brown 
contours),  all  give  a  good  representation  of  the  ground,  and  there  are 
other  maps  which  might  be  named  almost,  if  not  quite,  as  good. 

Vertical  Interval  of  Contours. 

The  vertical  interval  between  contours  should  depend  partly  on  the 
scale,  partly  on  the  steepness  of  the  ground.  Practice  varies  considerably 
in  this  matter. 

The  .2  50  00  scale  maps  of  Switzerland  and  of  Germany,  except  Prussia, 
are  contoured  at  10-metre  intervals. 

The  3(j^po  scale  maps  of  France  are  contoured  at  10-metre  intervals. 

The  -5-0W0  scale  maps  of  Japan  and  Spain  are  contoured  at  20-metre 
intervals. 

On  the  Swiss  ^oloo  scale  contours  are  30  metres  apart. 

On  the  United  States  q.^\oo  scale  the  contour  interval  varies  from 
20  to  100  feet. 

On  the  British  1-inch  map  there  are  contours  at  50  feet,  at  every 
100  feet  up  to  1000  feet,  and  thence  at  250  feet  intervals. 

On  the  Canadian  1-inch  and  |-inch  maps  the  contour  interval  is  only 
25  feet,  but  the  sheets  pul^lished  have  been  in  ground  with  only  moderate 
elevations. 

On  the  German  y-oiJTnro  scale  map  the  contour  interval  is  50  metres. 

I  consider  that  if  the  contours  are  printed  in  colour  the  vertical 
interval  may  with  advantage  be  such  that  on  steep  ground  the  contours 
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are  reasonably  close  together,  every  fourth  or  fifth  contour  being 
printed  heavier  so  as  to  be  more  easily  followed.  If  the  contours  are  in 
black  they  cannot  with  advantage  he  so  close. 

It  is,  in  my  opinion,  best  if  the  contour  interval  is  uniform  all  over 
a  country.  Failing  this,  it  seems  desirable  that  it  should  be  uniform 
over  considerable  areas  and  at  least  throughout  a  sheet ;  l^ut  this  view 
is  not  universally  held.  I  do  not  like  the  varying  interval  adopted  by 
the  Ordnance  Survey.  The  contours  on  the  Ordnance  Survey  maps  are 
surveyed  with  great  accuracy  and  at  great  expense.  For  topograjohical 
maps  much  clieaper  and  more  rapid  methods  will  suffice. 

Cartography. 

I  have,  with  a  view  to  clearness,  kept  the  question  of  the  method  of 
reproduction  separate,  but  it  has  a  bearing  on  some  of  the  points  alreadv 
considered.  Thus  the  fine  engTa\'ing  of  the  German  h)q\^jq  scale  map 
enables  an  amount  of  small  detail  and  ornament  to  be  shown  on  that 
map  which  could  not  have  been  clearly  shown  if  any  other  method  of 
reproduction  had  lieen  used. 

The  older  maps  were  generally  engraved  on  copper,  or  sometimes  on 
stone,  and  printed  in  black  and  Avhite.  Subsequently  photographic 
methods,  such  as  the  photogravure  of  the  Austrian  and  the  more  recent 
-0^00  scale  French  maps  were  used,  and  colour  printing  is  now  largely 
resorted  to. 

In  some  cases  the  colour-plates  are  prepared  by  engraving  on  copper, 
stone,  or  zinc.  The  maps  of  the  United  States  and  Switzei'land  are 
engraved  on  copper.  In  other  cases,  for  instance,  the  1-inch  Ordnance 
Survey  colour-plates  are  prepared  on  stone  by  transfers  and  offsets  from 
the  engraved  copper  plate.  In  other  cases,  e.g.  the  -,oIqq  scale  maji 
of  France — the  coIour-jDlates  are  prepared  by  photographic  methods. 

For  clearness,  delicacy  of  outline,  and  artistic  effect,  nothing  equals 
engraving  on  copper.  It  forms  also  the  best  basis  for  colour-printing. 
Unfortunately  it  is  very  slow  and  costly. 

Engraving  on  stone  is  quicker  and  less  expensive  than  copper  engrav- 
ing. It  is  inferior  in  delicacy  to  the  latter,  but  some  of  the  best  stone 
engraving  is  very  good. 

Photographic  methods  are  the  most  rapid  and  the  cheapest,  and  with 
care  give  very  fair  results.  As  good  examples  I  may  quote  the  rrwo" 
scale  maps  of  Austiia,  prepared  by  heliogravure,  and  the  6-inch  maps  of 
the  Ordnance  Survey,  prepared  by  heliozincography,  both  black  and 
white  maps. 

Of  colour-printed  maps  I  may  instance  the  new  ,  ^,  ^  ^  ^  scale  map  of 
France  prepared  by  heliogravure,  and  the  i-inch  Ordnance  Survey  map 
hitherto  prepared  by  photo-etching,  although  I  understand  that  in  future 
the  outline  will  be  engraved  on  copper. 

When  rapid  reproduction  and  moderate  cost  are  desired  I  do  not 
hesitate  to  recommend  photographic  methods  which,  although  not  so 
good  as  engi'aving,  give,  when  carefully  executed,  reasonabl}''  good 
results. 
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Opinions  differ  as  to  the  extent  to  which  colour  should  be  used,  the 
modern  tendency  being  to  use  it  very  freely.  I  can  hardly  be  accused  of 
prejudice  against  colour,  as  during  my  tenure  of  office  at  the  Ordnance 
Survey  colour-printing  Avas  largely  developed,  but  I  think  it  is  often 
overdone.  I  consider  that  a  moderate  amount  of  colour  is  a  gi'eat 
improvement  to  a  map.  Ground  forms,  however  indicated,  can,  in  my 
opinion,  be  better  shown  by  colour  than  in  black ;  it  is  advantageous 
also  to  distinguish  water  by  colour,  to  give  prominence  to  main  roads  by 
colouring  them  and  to  colour  woods  and  forests,  but  I  do  not  advocate 
going  much  beyond  this.  It  is  difficult  to  choose  colours  which  are  suit- 
able, distinctive,  and  harmonious,  and  the  more  numerous  the  colours 
used  the  greater  the  difficulty  of  doing  so. 

Colour-printing  introduces  possible  sources  of  error.  Colour  maps 
are  based  on  a  draA^ng  on  Avhich  all  detail  to  appear  on  the  map  is 
shown.  A  plate  is  prepared  for  each  colour  on  which  there  should  be 
only  such  detail  as  shall  be  printed  in  its  particular  colour.  In  prepar- 
ing this  plate  there  is  a  risk  that  detail  which  should  appear  may  be 
omitted,  or  that  detail  be  inserted  which  should  be  on  another  plate,  or 
that  the  detail  may  be  slightly  out  of  position.  Again,  owing  to  change 
of  temperature  and  to  the  varying  amount  of  moisture  in  the  air,  paper 
contracts  or  expands.  Eegistration  can  rarely  be  mathematically  correct, 
and  with  every  care  may  sometimes  be  appreciably  out.  "While  with 
care  errors  such  as  I  have  indicated  can  be  minimised  so  as  not  appreciably 
to  affect  the  map,  it  is  difficult  to  ensure  that  they  should  be  altogether 
absent. 

To  recapitulate  my  views,  I  advocate  for  a  topographical  map  a  scale 
between  g^lpp  and  ^ .,  ^-  ^  „  (|^-inch  to  a  mile),  according  to  circumstances. 
The  scale  of  survey  to  be  double  that  of  the  finished  map  ;  ground  forms 
to  be  shown  by  contours  reasonably  close  together,  the  exact  interval 
dejiending  on  the  scale  of  the  map  and  the  nature  of  the  country,  also,  if 
funds  are  available,  by  vertical  hachures  ;  both  contours  and  hachures,  if 
shown,  to  be  in  colour,  the  same  colour  being  used  for  both.  If  considera^ 
tions  of  time  and  cost  do  not  admit  of  reproduction  by  engraving  ou 
copper,  the  map  to  be  reproduced  by  some  photographic  method  and 
printed  in  not  more  than  five  colours.  I  put  forward  these  opinions 
rather  as  a  basis  for  consideration  than  as  having  special  Aveight  in  them- 
selves. With  the  increasing  recognition  of  the  importance  of  geography 
an  increasing  demand  for  maps  is  sure  to  come,  and  good  maps  can 
only  be  satisfactorily  designed  after  considering  the  points  here  discussed. 

It  is  not  yet,  I  think,  generally  recognised  that  a  really  good  topo- 
graphical map,  based  on  triaiigulation,  may  be  produced  on  a  scale  of 
about  |-iuch  to  the  mile  at  very  moderate  expense  if  unimportant  detail 
is  left  out  and  survey  and  reproduction  carried  out  as  economically  as 
possible.  Such  a  survey  has  recently  been  carried  out  in  the  Orange  Kiver 
Colony,  a  country  mainly  agricultural  Avith  generally  poor  land.  There 
must  be  few  parts,  other  than  barren  and  mountainous  regions,  under 
settled  government  Avhere  such  a  survey  Avould  not  be  of  A-alue.  I 
believe  that  in  future  still  further  economy  in  surveying  and  mapping 
will  be  attained,  and  this  Avill  stinuilate  the  undertaking  of  fresh  surveys. 
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Meeting,  as  we  are  privileged  to  do  this  yeai",  in  Canada,  I  should  like 
to  say  a  few  words  on  the  surveying  and  mapping  of  the  Dominion. 
Until  recently  the  only  maps  published  have  been  on  very  small  scales 
and  have  shown  no  ground  forms.  During  the  last  few  years,  however, 
a  regular  topographical  survey  has  been  undertaken  by  the  Militia 
Department.  I  am  glad  that  for  this  topographical  survey  the  scales  of 
1  inch  and  ^-inch  to  the  mile,  both  standard  scales  in  Great  Britain  and 
Ireland,  have  been  adopted.  They  are,  in  my  opinion,  suitable  scales 
for  Canada,  and  it  is  to  be  hoped  that  for  any  new  mapping  within 
the  British  Empire  these  or  similar  scales  may  be  adopted  as  they  have 
been  in  many  parts.     Uniformity  in  scales  is  very  desirable. 

Without  committing  myself  to  praise  in  every  respect  of  the  maps 
prepared  hy  the  Militia  Department,  I  may  say  that  they  appear  to  me 
excellent,  well-executed  maps.  Not  many  sheets  have  yet  been  issued, 
and  they  are  probably  not  yet  well  known  even  in  Canada ;  but  I  have 
little  doubt  that  when  known  their  value  will  be  appreciated,  and  that 
the  area  mapped  will  be  rapidly  extended.  There  are  no  doubt  large 
areas  in  Canada  for  which  a  smaller  scale  than  one  inch  will  suffice,  but 
there  can  be  few,  except  waste  and  barren  regions,  for  which  maps  on 
some  scale  will  not  be  needed.  To  a  countxy  like  Canada,  which  has 
made  wonderful  progress  already,  and  which  has  a  great  future  before  it, 
adequate  mapping  must  be  of  importance,  specially  so  in  view  of  the  vast 
area  of  the  country.  I  have  misread  the  character  of  the  Canadian 
people  if  they  will  be  content  with  any  except  first-rate  maps  for  the 
whole  settled  area  of  the  Dominion. 

I  should  like  to  have  said  a  few  words  on  the  aid  which  good  maps 
give  to  geographical  education,  but  my  address  is  already  too  long.  I 
will  only  say  that  while  good  maps  and  geographical  education  are  of 
use  to  ^  all  countries,  they  are  of  special  value  to  the  British  Empire, 
whose  different  parts  are  geographically  so  scattered,  but  which  are  so 
closely  bound  together  by  common  ties  of  kinship,  interest,  sentiment, 
and  loyalty. 
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The  Society's  Library  has  lately  been  enriched  by  the  addition  of  a  large 
number  of  the  Reports  made  to  His  Majesty's  Government  by  the  British 
Diplomatic  and  Consular  agents  resident  in  foreign  countries.  From  the 
high  standing  of  these  agents,  their  intimate  acquaintance  with  the 
countries  in  which  they  reside,  and  their  being  able,  from  their  official 
positions,  to  ascei'tain  facts  which  ordinary  visitors  or  passing  travellers 
could  not  arrive  at,  these  Reports  are  of  the  utmost  value  to  all  desiring 
to  form  an  accurate  and  impartial  opinion  regarding  many  questions 
connected  with  the  various  countries  described.  We  shall  very  briefly 
mention  some  of  the  leading  features  in  the  Reports,  and,  to  facilitate 
reference  by  members  of  the  Society,  shall  give  the  countries  dealt 
with  by  the  Reports  in  alphabetical  order  : — 
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Abyssinia, — Trade  of,  for  the  year  1905-06.  By  Mr.  Vice-Consul 
Johnstone.  32  pages.  Details  the  various  products  of  Abyssinia, 
and  the  vakies  of  imported  and  exported  goods  during  1905-06. 

Africa,  West. — Trade  of  Liberia  for  the  year  1906.  B}^  Captain  C. 
Braithwaite  Wallis,  H.M.  Consul  at  Monrovia.  33  pages.  Discusses 
local  products,  rainfall,  climate,  etc. 

Argentine  Republic. — Finances  for  1905  and  part  of  1906.  By 
Mr.  F.  Harford,  Secretary  of  H.M.  Legation.  12  pages.  Details 
the  prosperity  and  progress  of  Argentina  in  1905-6. 

Trade  of  Buenos  Ay  res  and  District  for  1906.     By  Mr.  Consul 

Ross.  25  pages.  Shows  that  "there  is  no  line  of  business  where 
there  is  not  an  opening  for  British  trade." 

Austria-Hungary. — Foreign  Trade  for  1905.  By  Mr.  Consul-General 
Paul  von  Schoeller.  17  pages.  Gives  the  foreign  trade  for  1905 
as  £180,200,000  and  states  that  "this  is  the  highest  point 
yet  reached." 

Finances   of   Austria-Hungary    for   the   years    1905-07.     By  the 

Hon.  L.  D.  Carnegie,  Councillor  of  H.M.  Embassy  at  Vienna. 
41  pages.  Details  the  Austrian  and  Hungarian  Budgets  and  the 
joint-Budgets  for  the  whole  monarchy. 

Economic    Condition    of    Hungary  for    1906-07.     By   Mr.    F.    S. 

Clarke,  H.M.  Consul-General  at  Budapest.  19  pages.  States  that 
"British-made  goods  are  much  appreciated  in  Hungar}^." 

Foreign  Trade  of  Austria-Hungary  for  1906.  By  Mr.  Consul- 
General  Paul  von  Schoeller.  24  pages.  Mentions  an  increase  of 
nearly  25  per  cent,  in  trade  with  the  United  Kingdom. 

Trade    of    Trieste    for    1906.      By   Mr.    Consul   J.    B.    Spence. 

26  pages.  "According  to  tonnage,  the  Austro-Hungarian  flag 
ranks  first,  the  British  second,  and  the  Italian  third." 

Trade  and  Commerce  of  Fiume  for  1907.     B}^  Mr.  Consul  Fal)er. 

15  pages,  with  "Sketch  Map  of  the  Consular  District  of  Fiume." 
40  per  cent,  of  the  entire  sea-borne  trade  is  British. 

Bahrain  Islands. — Report  on  Trade  for  1907-8.  By  Major  F.  B. 
Prideaux,  British  Political  Agent.  27  pages.  Owing  to  stagnation 
in  the  pearl  trade,  on  which  most  of  the  population  depend,  "  the 
record  for  the  year  under  report  is  a  most  gloomy  one." 

Belgium. — Trade  for  1905  and  first  half  of  1906.  By  Consul-General 
Sir  Cecil  Hertslet.  72  pages.  "A  continued  and  increasing 
prosperity  in  almost  every  branch  of  trade." 

Trade  for  1906  and  first  half  of  1907.  By  the  same  Consul- 
General.     78  pages.     "A  repetition  of  the  previous  year's  eulogy." 

Coal-mining  Industry.     By  the  same  Consul-General.     39  pages. 

Gives  pai'ticulars  of  wages,  hours  of  work,  general  working  of 
mines,  precautions  to  prevent  accidents,  and  machinery  worked  by 
electrical  apparatus.     With  Map  and  Plans. 

Shipping  and  Navigation  of  Port  of  Antwerp  for  1906.     By  the 

same  Consul-General.     36  pages.      "The  extensions  will   make   of 

it  certainly  one  of  the  largest  ports,  if  not  the  largest,  in 
the  world." 
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Brazil. — Trade  for  1905.  By  Mr.  Consul-Greneral  Chapman.  21 
pages.  "The  trade  and  commerce  of  Brazil  in  1905  continued 
depressed." 

Trade  for   1906.     By   the   same   Consul-General.     49   pages.     A 

marked  improvement  in  trade  compared  with  1905. 

Trade    of    Pernambuco    for    1906.      By    Mr.    Consul    Staniforth. 

24  pages.     Trade  improving. 

Map  of  State  of  S.  Paulo.     1907. 

Bolivia. — Trade  for  years  1904-5.  By  Mr.  Consul  G-.  Harrison. 
30  pages.     Trade  on  the  whole  satisfactory. 

Trade  for  1906.      By  the  same  Consul.     28  pages.     Exports  have 

increased  owing  to  successful  development  of  the  tin  industry. 

BULC4ARIA. — Trade  for  1905.  By  Mr.  Vice-Consul  Toulmin.  19  pages. 
Value  of  imports  decreased  £300,000,  but  otherwise  great  prosperity 
during  1905. 

Trade    for    1906.     By   the    same    Vice-Consul.      26   pages.     The 

salient  feature  of  1906  was  the  introduction  of  the  new  Bulgarian 
customs  tariff. 

Chile. — Trade  for  1905  and  Import  Trade  for  1904.  By  Mr.  Acting 
Consul-General  Eowley.  78  pages.  The  year  1905  exceeded  1904 
in  commercial  prosperity. 

Trade  of  District  of  Coquimbo  for  1908.     By  Mr.  Consul  Ansted. 

6  pages.     With  Map.     Trade  improving. 

China. — Foreign  Trade  in  1904-5.  By  Mr.  Alexander  Hosie,  Acting 
Commei^cial  Attache.  120  pages.  China  enjoyed  comparative 
prosperity  during  1904. 

Foreign  Trade  in   1906.     By  Sir  Alexander  Hosie.      113  pages. 

"There  were  many  disturbing  elements  in  1906." 

Trade    of    Hankow    for    1906.     By    Mr.    Consul-General    Fraser. 

27  pages.      "1906  was,  on  the  whole,  a  bad  trade  year." 

Trade  of  Canton  for   1906.     By  Mr.  Acting  Consul-General  Sly. 

23  pages.     The  net  trade  shows  an  increase  over  1905. 

Trade  of  Shanghai  for  1906.     By  Mr.  Archibald  Rose  of  H.M. 

Consular  Ser\ace.      17  pages.      "More  than  half  of  the  total  foreigji 

trade  of  China  belongs  to  Shanghai." 
Trade   of   Chinan  Fu  for    1907.     By   Mr.   Consul   Clennell.      24 

pages.     With  Sketch  Maps  of  Shantung  and  Tsing  Tau. 

Trade  of  Chefoo  for  1907.     By  Mr.  Consul  Mortimore.     15  pages. 

With  Map  of  Shantung. 

Trade  of  Newchang  for  1907.     By  Mr.  Acting-Consul  Tebbitt. 

14  pages.     With  Sketch  Map  of  South  Manchuria. 

— — -   Trade  of  Kiu  Kiang  for  1907.    By  Mr.  Consul  Werner.     15  pages. 

With  Sketch  Map  of  Kiang-si  province. 
Trade  of  Ningpo  for  1907.     By  Mr.  Consul  Mortimore.     9  pages. 

With  Map  of  district  round  Ningpo. 

Trade  of  Nanking  for   1907.      By  Mr.  Consul  Ker.      8   pages. 

With  Map  of  district  round  Nanking. 

■  Trade    of    Amoy    for    1907.       By    Mr.    Consul    O'Brien-Bretler. 

9  pages.     With  Outline  Map  of  Southern  Fukien. 
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China. — Trade  of  Foochow  for  19D7.  By  Mr.  Consul  Playfair.  15 
pages.     With  Sketch  Map  of  the  Foochow  neighbourhood. 

Trade  of  Antung  for  1907.     By  Mr.  Vice-Consul  W.  P.  Eussell. 

15  pages.  Antung  on  the  Yalu  river  has  a  population  of  some 
18,000  in  winter  and  54,000  in  summer. 

Trade    of    Chinldang   for    1907.     By    Mr.    Acting-Consul   Tours. 

1 6  pages.     With  Map  of  Kiang-su  pro^dnce. 

EejDort  on  Treaty  Port  of  Nanning.     By  Mr.  Gr.  W.  W.  Pearson, 

Acting-Consul  at  Pakhoi.  9  pages.  Xanning  is  an  important 
trade  centre. 

Trade   of    Chang-sha  for   1908.     By   Mr.    Acting-Consul   W-,    M. 

Hewlett.     8  pages.     Trade  in  the  hands  of  Chinese  merchants. 

Trade  of  Chinkiang  for  1908.    By  Mr.  Consul  Pitzipios.     18  pages. 

With  Map  of  Kiang-su  province. 

Trade  of  Xevvchwang  for  1908.     By  Mr.  Acting-Consul  Tebbitt. 

1 1  pages.     With  Sketch  Map  of  South  Manchuria. 

— —  Trade  of  Ichang  for  1908.  By  Mr.  Consul  H.  A.  Little.  3  pages. 
Value  of  trade  rose  £.350,000  in  1908  above  1907. 

The    Physical,    Commercial,    Social,    and   General    Conditions    in 

Ichang  and  Neighbourhood.     By  Mr.  Consul  H.  A.  Little.    24  pages. 

— —  Trade  of  Teng  Yueh  for  1908.  By  Mr.  Acting-Consul  Archibald 
Rose.      9  pages.     With  Sketch  Map  of  Teng  Yueh  and  District. 

Trade  of  Wuhu  for  1908.     By  Mr.  Consul  H.  G-oife.      7  pages. 

With  Illustrative  Map, 

Colombia. — Report  on  the  Finances  of  Colombia.  By  Mr.  Francis 
Stronge,  H.M.  Minister  at  Bogota.  16  pages.  The  surplus  for 
1907  amounted  to  860,887. 

Report  on  the   Mines  and   Mineral  Resources.     By  Mr.  Francis 

Stronge.      21  pages.     With  Sketch  Map  of  Colombia. 

Report  of  Trade  of  Santa  Marta  for  1908.     By  Mr.  Vice-Consul 

M.  F.  Carr.  9  pages.  Imports  from  U.K.  and  France  decreasing. 
Those  from  U.S.A.,  Germany,  and  Italy  increasing. 

COREA. — Trade  for  1905.     By  Mr.  Acting  Vice-Consul  Harrington.     33 

,       pages.     Currency  troubles  and  bad  rice  crop  injured  trade. 

Denmark. — Trade  for  1905.  By  Capt.  James  Boyle,  H.M's  Consul  at 
Copenhagen.      23  pages.      "  A  prosperous  year." 

Trade  for  1906.  By  Mr.  L.  C.  LiddelCH.M's  Consul  at  Copen- 
hagen.    36  pages.     Trade  continued  brisk. 

— —  Finances  for  1905-6  and  1906-7.  By  Mr.  J.  C.  T.  Vaughan, 
Secretary  to  H.M.'s  Legation  at  Copenhagen.  57  pages.  Denmark's 
"taxation  is  comparatively  small  in  proportion  to  the  wealth  of 
the  country." 

Finances  for  1907-8.     By  Mr.  J.  C.  T.  Vaughan.     42  pages.     With 

a  population  of  some  2 1  million  inhabitants,  Denmark  has  in  8  -years 
borrowed  nearly  £20,770,000. 

Ecuador.— Trade  for  years  1899-1905.  By  Mr.  Consul  Alfred  Cart- 
wright.      30  pages.     A  serious  financial  ci'isis  in  1901, 

-^-T-^.  T4rade  for  1907.  By  Mr.  Cartwright.  12  pages.  Guayaquil-aiKl 
Quito  Railroad  nearing  completion. 
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Egypt. — Trade  of  Port    Said    and    Suez  for    1906.     By   Mr.   Consul- 

General  Cameron.      2 1  pages.     The  trade  of  Suez  did  not  improve 

in  1906. 
Trade    of    Alexandria    for    1906.      By   Mr.   Acting    Vice-Consul 

Greig.      59  pages.     A  decrease  in  British  shipping  compared  with 

1905. 

Trade  for  1907.     By  Mr.  Acting  Vice-Consul  Greig.     50  pages. 

With  Map  of  Lower  Egypt  showing  the  Consular  District  of 
Alexandria. 

France. — Trade  and  Agriculture  of  Consular  District  of  Calais  for 
1905.  By  Mr.  Consul  Payton.  37  pages.  "A  satisfactory 
year." 

Trade   of  District  of  Bordeaux  for   1905.      By   Mr,   Consul  R. 

Macdonald.  54  pages.  £120,000  has  lately  been  spent  in 
improving  the  navigable  course  of  the  rivers  Gironde  and 
Garonne. 

Trade  of  District  of  Cherbourg  for  1905.     By  Mr.  Consul  Loftus. 

23  pages.     Coal  forms  the  principal  import. 

Trade  of  Havre  and  District  for  1905.     By  Mr.  Consul-General 

Hearn.  89  pages.  "The  shipping  at  Havre  is  steadily  in- 
creasing." 

— Trade  and  Agriculture   of  Algeria  for    1905.      By   Mr.   Acting 

Consul-Genei'al    Dundas.       50    pages.       Persistent   drought    spoilt 

cereal  crops. 
— —   Trade  and  Agriculture   of    Algeria  for   1906.      By   Mr.   Acting 

Consul-General   Dundas.     37    pages.      Much  improved    trade   and 

commerce. 
Trade  of  Madagascar  for  1905.     By  Mr.  Consul  Porter.      17  pages. 

This  year  was  not  a  prosperous  one. 
Trade    of    Cochin-China    for    1905.     By    Mr.    Vice-Consul  J.   L. 

O'Connell.      21    pages.     Gives   Customs'   rules,   etc.,    when   vessels 

enter  port  of  Saigon. 

Trade  and  Agriculture  of  French  West  Africa  for   1905-6.     By 

Capt.  Cromie,  H.M.  Consul-General  at  Dakar.     29  pages. 

Foreign  Trade  of  France  for  1905  and  first  six  months  of  1906. 

By  Mr.  Consul-General  Inglis.  22  pages.  British  imports  into 
France  were  26  per  cent,  of  the  whole  and  the  highest  per- 
centage. 

Trade  and  Agriculture  of  Calais  District  for  1906.     By  Mr.  Consul 

Payton.  41  pages.  British  shipping  increased  owing  to  abnormal 
coal  importation. 

Trade  of   Cherbourg  District  for  1906.     By  Mr.  Consul  Loftus. 

50  pages.     A  marked  falling  oft'  in  the  principal  exports. 

Trade   of    Havre    District    for    1906.       By    Mr.    Consul-General 

Hearn.       56    pages.       Lnprovement    more    than    ever    marked    in 
:     1906. 

.:.-     Trade  of  Bordeaux  District  in  1906.     By  Mr.  Consul  Macdonald. 
67  pages.     British  shipping  monopoly  to  Liverpool  challenged  by 
-•.     a  French  Company.  ■.  .  '  
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France. — Trade  of  Bordeaux.  District  for  1907.  By  Mr.  Consul 
Macdonald.  74  pages.  British  shipping  hea^-il}^  disadvantaged 
compared  with  French  owing  to  railway  concessions  to  latter. 

Trade   of   Marseilles  for  1906.     By  Mr.  Consul-General  Gurney. 

38  pages.     Trade  is  generally  good. 

Trade  of  Nantes  for  1906.     By  Mr.  Vice-Consul  Trillot.      9  pages. 

A  marked  improvement  in  trade  and  shipping. 

Trade  of  Dunkirk  for  1906.     By  Mr.  Consul  AValsh.     27  pages. 

Trade  on  the  whole  satisfactory. 

Trade  of  Rouen  for  1906.     By  Mr.  Consul  C.  Clipperton.     19  pages. 

Trade  exceedingly  good. 
Trade  of  Lyons,  St.  Etienne,  and  Grenoble  for  1906.    By  Mr.  Consul 

Vicars.     24  pages.     "  The  U.K.  still  holds  the  foremost  place  among 

the  customers  of  Lyons." 
Trade   of  Dunkirk  for   1907.      By  Consul  the   Hon.   E.   Walsh. 

28  pages.     An  increase  in  quantity  of  sugar  ex|3orted. 
Trade  of  Rouen  for  1907.     By  Mr.  Consul  Clipperton.     16  pages. 

This  port  is  second  on  the  list  of  French  ports,  owing  to  increased 

trade. 

Trade  of  Xice  for  1907.     By  Mr.  Consul  M'Millan.     11   pages. 

Customs,  excise,  and  octroi  duties  are  in  the  way  of  ti-ade. 

Trade  of  Corsica  for  1906.     By  Mr.  Consul  Holmes.      11  pages. 

"  Trade  with  the  U.K.  continues  on  a  very  insignificant  scale." 

Trade  of  Corsica  for  1908.     By  Mr.  Consul  Holmes.      12  pages. 

Trade  will  not  improve  till  agriculture  is  placed  on  a  sounder  footing 
and  rural  depopulation  is  checked. 

Trade  of  Reunion  for  1906.     By  Mr.   Consul  Maxse.      9  pages. 

Sugar  is  the  staple  product  of  this  island. 

Trade  of  Madagascar  for  1906.     By  Mr.  Consul  Sauzier.      7  pages. 

Commercial  depression  continues. 

Trade    of   New    Caledonia    for    1906.      By    Mr.    Acting-Consul 

Manning.       11    pages.       German   products    have    ousted    British 
goods. 

Trade  of  Martinique  for  1906.     By  Mr.  Consul  Meagher.     13  pages. 

British  shipping  shows  a  decrease. 

Trade    of    the    Society    Islands    for    1906.       By    Mr.     Consul 

Simons.       15    pages.       Imports    from    U.S.A.    hold    first   place    in 
value. 

Trade  of  Society  Islands  for  1907.     B}'^  Mr.  Consul  Simons.     20 

pages.     With  a  Sketch  Map  of  the  Islands. 

Trade   of   Pondicherry   and    Karckal    for    1907.      By   Lieut. -Col. 

Rennick,  H.M.'s  Consul.      18   pages.     All   the   cotton   mills  fairly 
busy. 

•  Trade  of  Pondicherr\^  and  Karckal  for  1908.     By  Col.  Rennick. 

7  pages.     Harvests  bad. 
Germany. — Trade  for   1905.     By  Mr.  Consul-General  Francis  Oppen- 

heimer.     82  pages.     One   of  the  best  years  in  Germany's  recent 

histor3^ 

Trade  of  Consular  District  of  Hamburg  for    1905.     By  Consul 
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General    Sir    William    Ward.       86    pages.      A    most    satisfactory 
year. 
Germany. — Trade  and  Agriculture  of  Bavaria  for  1905  and  part  of  1906. 
By  Mr.  Consul  Buchmann.      27   pages.     General  cost  of   living  is 
increasing. 

Trade  and  Agriculture  of  Bavaria  for    1906   and  part  of   1907. 

By  Mr.  Consul  Buchmann.  28  pages.  "General  prosperity 
throughout  Germany." 

Trade  of  Dantzig"  District  for  1906.     By  Col.  Brookfield,  H.M. 

Consul.     31  pages.      "  A  prosperous  year." 

Trade    of    Pomerania    for    1906.       By.  Mr.    Consul    E.    Bernal. 

44  pages.      "General  increase  in  the  cost  of  living  in  Germany." 

Trade    of    Chemnitz    for    1906.     By    Mr.    Vice-Consul    Felkin. 

20  pages.      "The  year  1906  proved  one  of  unusual  prosperity." 

Trade  of  Leipzig  for  1906.     By  Consul-General  Baron  Bernhard 

von  Tauchnitz.  10  pages.  "Manufactories  have  been  occupied  to 
the  extreme  extent  of  their  capacity." 

Trade  and  Agriculture  of  Wurtemberg  for  1906.     By  Mr.  Consul 

H.  Harriss-Gastrell.  12  pages.  "Many  factories  have  been 
enlarged  in  order  to  cope  with  orders." 

Trade    of    Grand   Duchy   of    Baden    for    1906.     By   Mr.   Consul 

Ladenburg.  8  pages.  "  Extraordinary  economic  prosperity  of  the 
country." 

Trade  of  Samoa  for  1907.     By  Mr.  Acting  Vice-Consul  T.  Trood. 

21  pages.  With  a  Sketch  Map  of  Samoa  or  the  Navigator 
Islands. 

Greece. — Finances  for  1906.  By  Mr.  Alban  Young  of  Financial  Com- 
mission, Athens.     58  pages.      "  Continued  increase  in  emigration. ' 

Trade    of    Corfu,    Cephalonia,    and    Zante    for    1906.      By    Mr. 

Acting-Consul  Otho  Alexander.  25  pages.  Exports  from  Corfu 
increased  £194,800  in  value. 

Trade  of  Corfu  for  1907.     By  Mr.  Consul  George  Kaymond.     23 

pages.  There  is  a  complaint  that  "  no  British  commercial  travellers 
visit  the  island." 

Trade  of  the  Cyclades  for  1907.     By  Mr.  Consul  Cottrell.     21 

pages.     With  a  Map  of  the  Cyclades. 

-  Trade  of  the  Cyclades  for  1908.  By  Mr.  Consul  Cottrell.  17 
pages.     Trade  suffered  from  depression. 

Trade  of  the  Morea  and  the  provinces  of  Aetolia  and  Acarnania  for 

1908.  By  Mr.  Consul  F.  B.  Wood.  16  pages.  With  Map  show- 
ing each  district's  crops. 

Guatemala. — Trade  and  Finance  for  1905.  By  Mr.  H.  A.  K.  Hervey, 
H.M.  Legation.      19  pages.     Large  increase  in  trade. 

Hayti. — Trade  for  1905.  By  Mr.  Consul-General  Yansittart.  11  pages. 
An  unsatisfactory  year  for  Haytian  commerce. 

— —  Trade  and  Finances  for  1906.  By  the  same.  14  pages.  L^nsatis- 
factory  trade. 

and  Santo  Domingo  for  1907.     By  Mr.  Consul-General  Murray. 

32  pages.     Trade  at  a  standstill. 
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Italy. — Finances  for  1905.  By  Mr.  C.  des  Graz,  H.M.  Embassy,  Eome. 
23  pages.     "  The  steady  expansion  of  revenue  has  continued." 

Trade  of    South  Italy  for  1905.     By  Mr.  Consul-General  Eolfe. 

30  pages.     With  a  Plan  of  the  Port  of  Bari. 

Trade  of  Yenice  for  1905-6.    By  Mr.  Consul  de  Zuccato.    45  pages. 

"  With  the  improvements  on  the  canals,  Venice  has  a  brilliant  future." 

— —  Finances  for  1906.  By  Mr.  C.  des  Graz.  27  pages.  "The  favour- 
able condition  of  Italian  finance  has  been  maintained." 

Trade  of  Lombardy  for  1906.     By  Mr.  Consul  Towsey.    29  pages. 

A  prosperous  year  commercially  and  industrially. 

Trade  of  Genoa  Consular  District  for  1906.    By  Mr.  Consul-General 

Keene.     26  pages.     Trade  of  Genoa  increased. 

: Trade  of  the  Consular  District  of  Genoa  for  1907.  By  Mr.  Consul- 
General  Keene.     54  pages.     With  a  Sketch  Map  of  the  District. 

- — - —  Trade  of  the  Consular  District  of  Genoa  for  1908.  By  Mr.  Consul- 
General  Keene.  43  pages.  "  The  cost  of  living  continues  to 
increase." 

Trade  of  Sicily  for  1906.     By  Mr.  Consul  Sidney  Churchill.     48 

pages.     Emigration    is    making   labour  scarce    and    increasing    the 
price  of  production. 

Trade  of  Consular  District  of  Eome  for  1906.     By  Mr.  Consul 

Morgan.     23  pages.     After  a  period  of  economic  depression,  "  Rome 
has  aAvakened  to  a  new  existence." 

-. Trade  of  the  Consular  District  of  Eome  for  1908.    By  Mr.  Consul 

Morgan.      21    pages.      Progress   checked   by    economic   prevalent 
depression. 

Trade  of  Florence  for   1906.     By   Major  Percy   Chapman,  H.M. 

Consul-General.     24  pages.     The  U.K.  is  not  keeping  pace  with 
Germany  in  the  Italian  market. 

Trade  of  Leghorn  for  1906.     By  Mr.  Vice-Consul  Carmichael.      17 

pages.     The  total  value  of  imports  and  exports  was  in  1906  the 
greatest  ever  known  in  Leghorn. 

Trade  of  South  Italy  for  1906.     By  Mr.  Consul-General  Ne^-ille 

Eolfe.     17  pages.    (Also  a  Supplementary  Eeport.)    One  of  the  best 
years  known  by  United  Italy. 

Trade  of  the  Province  of  Lecce  for  1907.     By  Mr.  Consul  Cocoto. 

30  pages.     With  a  Map  of  the  Consular  District  of  Brindisi. 

Japan. — Trade  for  1905.  By  Mr.  Crowe,  H.M.'s  Embassy,  Tokio. 
46  pages.  A  year  of  great  prosperity  for  merchants  and  manu- 
facturers. 

Trade  for   1906.     By  Mr.   Harrington,  H.M.'s.  Embassy,   Tokio. 

70  pages.     The  course  of  trade  is  generally  favourable  to  Japan. 

Trade  of  Consular  District  of  Yokohama  for  1906.    By  Mr.  Acting 

Consul-General    Hobart-Hampden.     36    pages.      Exports    reached 
an  unprecedented  figure. 

Trade  of  Consular  District  of  Kobe   for  1906.     By  Mr.  Consul 

Bonar.     48    pages.     With  Maps  of  Port  and  Consular  District  of 
Kobe. 

Trade  of  Consular  District  of  Hakodate  for  1907.     By  Mr.  Acting 
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Vice-Consul,  E.  L.  8.  Gordon.     30  pages.     AVith  Maps  of  Hokkaido 
and  Okaru  and  harbour. 
Japan. — Trade  of  Consular  District  of  Shimonoseki  for  1907.     By  Mr. 
Consul  E.   A.   Griffiths.      15   pages.     "With   Map  of  the  Consular 
District. 

Trade  of  North  Formosa  for    1907.     By   Mr.    Consul   Chalmers. 

19  pages.     With  Map  of  ^he  Tamsui  Consular  District. 

Trade  of  North  Formo.s.-i  for   1908.     By   Mr.   Consul  Chalmers. 

1 7  pages.     With  Map  of  the  Tainan  and  Tamsui  Consular  Districts, 

Rejiort  for   1908  on  the.  Sugar  Industry  of  South  Formosa.     By 

Mr.  A.  E.  Wileman,  H.M.  Consul,  Tainan.      19  pages. 

Trade   of    Tainan    Consular  District  for   1908.     By  Mr.   Consul 

Wileman.     26  pages.     In  1908  the  value  of  the  import  and  export 
trade  increased  £835,487. 

Eeport  on  the  Matting  Industry  in  Japan.     By  Mr.  G.  H.  Phipps, 

H.M's  Consulate-General  at  Kohe.      21  pages.      1909. 

—  Reports  on  the   Raw  Silk  Industry  of   Japan,  and   on   Habutae 

(Japanese  Manufactured  Silk).     By  Mr.  G.  P.  Paton,  H.M.  Consular 

Service.     55  pages.     1909. 
Mexico. — Trade  and  Finances  for  1905.     By  Mr.  W.  G.   Max  Miiller, 

H.M.  Chargd  d'Aftaires,  Mexico.     30  pages.     New  Customs'  tariff. 
Trade  of  Consular  District  of  Mexico  for  1905.     By  Mr.  Consul  L. 

J.  Jerome.     40  pages.     Great  falling  off  in  imports  from  U.K. 
Trade    for    1905-6.       By    Mr.    Reginald    Tower,   H.M.    Minister. 

8  pages. 
Trade  of  Mexico  for  1906.     By  Mr.  Jerome.     68  pages.     Efforts 

of  Americans  to  obtain  complete  control  of  Mexican  trade. 

Budget  for  1906-7.     By  Mr.  Max  Miiller.     25  pages. 

Trade  of    Consular  District  of  Salina  Cruz  for   1907.      By  Mr. 

Consul  W.   S.   Buchanan.     8  pages.     The  Pacific  terminus  of  the 
Tehuantepec  National  Railway. 

Trade  of  Consular  District  of  Progreso  for  1907.     By  Mr.  Consul 

A.  Peirce.      10  pages. 

Mexican  Isthmus  (Tehuantepec  Railway.     By  Mr.   Max  Miiller. 

1 9  pages.     This  railway,  connecting  the  Atlantic  and  Pacific  oceans, 
is  "  the  most  important  British  enterprise  in  Mexico." 

Trade  of  Consular  District  of  Vera  Cruz  for  1907.     By  Mr.  Consul 

Nunn.      23    pages.      The    richest    state    in    natural    resources    in 

Mexico. 
Budget  for  1907-8.     By  Mr.  Reginald  Tower.     15  pages.    Increase 

in  rubber  products  expoi-ted. 
— —  Trade  of  Consular  District  of  Tampico  for  1908.     By  Mr.  Consul 

Huljert  W.  Wilson.      15  pages.     Hints  to  British  manufacturers. 

Trade   of    Consular  District  of  Salina   Cruz  for   1908.     By  Mr. 

Consul  Buchanan.      6  pages.     Trade  with  U.K  in  cottons. 

Budget  for  1908-09.    By  Mr.  R.  Macleay,  H.  M.  Legation,  Mexico. 

19  pages. 
Budget   for    1909-10.     By  Mr.    Macleay.     24  pages.     After  14 

years  of  prosperity,  Mexico  suffered  partial  paralysis  in  1908. 
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Morocco.  —  Trade  for  1905.     By  Mr.  Consul  H.  E.  "White.      14  pages. 

"Not  a  satisfactory  year." 
— —  Trade  of  Consular  District  of  Tangier  for  1905.     By  Mr.  Yice- 

Consul  Wyldbore  Smith.      53  pages.      "  British  trade  still  holds  the 

chief  position  at  Tangier." 
Trade  for  1906.    By  Mr.  H.  E.  White.    18  pages.    British  imports 

again  head  the  list,    but  in   exports  Britain   follows    France  and 

Germany. 
Trade  of  Tangier  District  for  1 906.   By  Mr.  H.  E.  White.    36  pages. 

Total  trade  in  1906.     Britain  32'2  per  cent.,  France  21'1  per  cent., 

Germany  10"7  per  cent. 

Trade  of  Dar-al-Baida  District  for  1906  and  part  of   1907.     By 

Mr.  Consul  Madden.    23  pages.    Total  trade  in  1906.    France,  36 •9'9 
per  cent.,  Britain,  3 4 '01  per  cent.,  Germany,  14*72  per  cent. 

Netherlands. — Trade  of  Rotterdam  for  1905.  By  Mr.  Consul  Turing. 
17  pages.  Vessels  entering  port  in  1905  : — British  3041,  German 
1754,  Dutch  1560. 

Trade  of  Amsterdam  for  1906.     By  Mr.   Consul  Churchill.     35 

pages.     Vessels  entering  port  in  1906.     Dutch  1167,  British  591, 
German  216. 

Finances  for  1907.     By  Lord  Acton,  H.M.  Legation,  The  Hague. 

14  pages.     Financial  results  testify  to  "the  gi'owing  prosperity  of 
the  Dutch  nation." 

Trade  of  Curacoa  and  its  Dependencies  for  1907.     By  Mr.  Consul 

Jesurun.      11  pages.     "  1907  was  a  disappointing  year." 

Trade  of  JaA'a  for  1908.     By   Mr.   Consul  Stewart.     27  pages. 

With  a  Map  of  Java. 

— — ■  Trade  of  Balik  Pappan,  Koetei,  and  Dutch  East  Borneo  for  1908. 

By  Mr.  du  Pon,  Acting  Vice-Consul.     7  pages.    A  year  of  progress. 
Norway. — Trade   for    1907.      By  Mr.   F.   E.   Drummmid  Hay,   H.M. 

Consul.     53  pages.     On  the  whole,  the  year  was  fairly  satisfactory. 

Budget    for    1908-09.       By    Mr.    Max    Midler,    H.M.    Legation, 

Christiania.     8  pages.     The  estimated  surplus  was  £13,889. 

Paraguay. — Trade  for   1907.     Mr.  Consul  Cecil  Gosling.     11   pages. 

With  Illustrative  Sketch  Map. 
Persia. — Trade  of   Khorasan   for    1906-7.     By   Major   P.    M.    Sykes, 

Consul-General.     30 pages.     "Openings  for  good  Indian  mechanics, 

and  cai'penters,  etc." 

Trade  of  Bushire  for  1907-8.    By  Mr.  Vice-Consul  Chick.    59  pages. 

With  Illustrative  Sketch  Map. 

Trade  of  Kerman  Consular  District  for  1908.     By  Major  Ducat, 

H.M.  Consul.     7  pages.     AVith  Illustrative  Sketch  Map. 

Trade  of  the  Provinces  of  Scistan  and  Kain  for   1908.     By  Major 

Kennion,    H.M.    Consul.      56    pages.     With    Illustrative    Sketch 
Map. 

Portugal. — Trade  of  Madeira  for  1906.  By  Captain  James  Boyle, 
H.M.  Consul.  15  pages.  "The  cost  of  living  has  increased  by 
leaps  and  bounds." 

Trade  of  the  Azores  for  1906.     By  Mr.  Consul  Read.     6  pages. 


BRITISH   DIPLOMATIC    AND    CONSULAR    REPORTS.  529 

Vessels  entei-ing  Ponta  Delgada  in  1906  : — Portuguese,  14:7,  British, 
141,  Norwegian,  44,  G-erman,  39. 
Portugal. — Trade  of  Angola  for  1906.     By  Mr.  Consul  Mackie.     39 
pages.     Financial  depression  disappearing.  — 

Trade  of  Mozambique  for  1907.     By  Mr.  Consul  Maugham.      27 

pages.  Louren(^o  Marques  depressed  after  inflation  caused  by 
late  war.  —     - 

Trade  of  Goa  for   1907.     By  Mr.   Consul  Becher.     8  pages.     A 

considerable  increase  in  value  of  imports  and  exports. 

Trade  of  Consular  District  of  Oporto  for   1907.     By  Mr.   Consul 

H.  Grant.  14  pages.  With  Map  of  Portugal,  North  of  the  Eiver 
Mondego. 

Trade  of  the  Azores  for  1908.     By  Mr.  Consul  Kead.      13  pages. 

^yith  Sketch  Map  of  the  Azores. 

EUSSIA. — Trade  of  Consular  District  of  Odessa  for  1905.    By  Mr.  Consul 

General  C.  S.  Smith.     50  pages.     With  a  Map  of  the  New  Direct 

Railway  Route  from  Kieff  to  St.  Petersburg. 
Trade    of    Consiilar    District  of    St.    Petersburg  for    1905.     By 

Mr.  Consul  Wardrop.     58  pages.     The  Russian  press  described  the 

year   as    "ruinous,"  but   no    commercial    or   industrial    crisis    was 

reached. 
Trade  of  Consular  District  of  St.  Petersburg  for  1906.     By  Mr. 

Consul  Thesiger.     58  pages.     Russian  trade  has  not  suffered  from 

the  prevailing  uncertainty  as  to  events. 
Trade  of  Consular  District  of  Moscow  for  1906.     By  Mr.  Consul 

Grove.     22  pages.      "The  prosperity  of    Moscow  depends  on  the 

cotton  industry." 
Trade  of  Consular  District  of  Rostov-on-Don  for  1906.     By  Mr. 

Consul  Medhurst.      34  pages.     Trade  adversely  affected  by  failure 

of  the  harvest. 
Trade  of  Batoum  and  District  for  1906.     By  Mr.  Consul  Stevens. 

28  pages.     Prevalent  unrest  and  other  disorders  in  the  Caucasus 

injured  trade  very  considerably. 
Trade  and  Agriculture  of   Poland  and  Lithuania  for    1906.     By 

Mr.  Consul-General  Murray.      47  pages.     Every  branch  of  industry 

suffered  from  the  enhanced  cost  of  labour  and  strikes. 
Trade  of   Consular  District  of    Riga  for    1906.     By  Mr.  Consul 

Woodhouse.     36  pages.     With  a  Plan  of  the  Harbour  of  Windau. 
Trade  of  Russia  for  1907.     By  Mr.  Yice-Consul  C.  Mackie.      11 

pages.     Agriculturally,  1907  was  more  favourable  for  Russia  than 

1906. 
Trade  of    St.  Petersburg  District  for   1907.     By  the    same.     53 

pages.     A¥ith  Map  showing  limits  of  Consular  District. 
Trade  of  Batoum  and  District  for  1907.     By  Mr.  Consul  Stevens. 

32  pages.     With  Map  of  the  Consular  District  of  Batoum. 
Trade  of   Riga  District  for    1907.     By  Mr.  Consul  Woodhouse. 

36  pages.     With  Map  of  the  Consular  District  of  Riga. 
Report  on  the  Lumber  Industry  in  the  Russian  Far   East.     By 

Mr.  Vice-Consul  Hodgson.      12  pages.     With  Illustrative  Map. 
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RouMANiA. — ^Trade  for  1905.     By  Lt.-Col.  Trotter,  C.B.,  Consul-Greneral, 

Galatz.      53  pages.      "  British  commercial  travellers  are  conspicuous 

by  their  absence  from  Roumania." 
Trade  for  1906.     By  Mr.  Consul  Wardrop.     55  pages.     British 

imports    fell    from    22    per    cent,    in    1897    to    15    per    cent,    in 

1905. 
Trade  for  1907.     By  the  same.     53  pages.     Britain  gets  "a  fair 

share  of  the  business  really  worth  doing." 
Santo  Domingo. — Trade  for  1906.     By  Mr.  Vice-Cousul  Rowley.     41 

pages.     Britain  has  5  7  "8  per  cent.,  and  Germany  27  per  cent,  of  the 

total  foreign  trade. 
SiAM. — Trade    of   Bangkok  for    1907.     By  Mr.    Acting-Consul   Dunn. 

3 1  pages.     "With  a  Map  of  Siam.     The  value  of  this  year's  trade 

the  highest  on  record. 
Trade  of  the  Monthons  of  Saiburi  and  Puket  for   1907.     By  Mr. 

Consul  Frost.      15  pages.     Trade  generally  good. 
Trade  of  the  Monthons  of  Saiburi  and  Puket  for  1908.     By  Mr. 

Consul   Frost.       1 7  pages.      "  The   great   difficult}^  which    Kedah 

planters  have  to  contend  with  is  the  labour  supply." 
Servia. — Trade  for  1906.     By  Mr.  Vice-Consul  Blakeney.     22  pages. 

Decrease  both  in  exports  and  imports. 
Finances  of  Servia  for  1908.     By   Mr.   J.   B.   ^Yhitehead,   H.M. 

Minister  at  Belgrade.      1 4  pages.     Revenue  much  dependent  on  the 

effect  of  harvests. 
Spain. — Trade  of  Galicia,  the  Asturias,  and  Leon  for  1906.     By  Mr. 

Consul  Trayner.      24  pages.     Decided  increase  of  commercial  and 

industrial  movement  at  Corunua. 
Trade  of  Canary  Islands  for  1906,     By  Mr.  Consul  Croker.     20 

pages.     Ti-ade  greatly  depressed. 
Trade  of  Consular  District  of  Malaga  for  1906.     By  Mr.  Consul 

Haggard.     47  pages.     Tremendous  fall  in  exchange,  and  failure  of 

fruit  crops. 

Trade  of  Consular  District  of  Malaga  for  1907.     By  Mr.  Consul 

Haggard.      54  pages.     Disastrous  year  owing  to  "the  most  serious 
flood  known  for  close  upon  a  century." 

Trade  of   District  of   Se\dlle  for    1907.     By  Mr.  Consul  Arthur 

Keyser.     39  pages.     With  Sketch   Map  of   Provinces  of   Seville, 
Huelva,  Cadiz,  and  Cordova. 

Trade  of   District   of   Bilbao    for    1907.     By  Mr.    Consul    Allan 

Maclean.       44     pages.       AVith     Map     of     Consular     District     of 
Bilbao. 

Trade   for  1908.     By   Mr.   Arnold   Robertson,    H.M.    Embassy, 

Madrid.    57  pages.    Discusses  the  Shipping  Bounties  Bill,  introduced 
into  Cortes,  January  1908. 

Sudan.— Trade  of  Port  Sudan  for  1906.     By  Mr.  Hohler,  H.M.  Agency, 
Cairo.      1 5  pages.     The  climate  is  bad  and  luisuited  to  Europeans. 

Trade  of    Port    Sudan  for    1908.     By    Mr.    Yice-Consul    Echlin. 

7  pages.     Owing  to  unforeseen  difficulties,  dredging  for  the  quays 
was  greatly  retarded. 


BRITISH   DIPLOMATIC    AND    CONSULAR   REPORTS.  531 

Sweden. — Finances  for  1905-8.  By  Mr.  H.  G-.  Dering,  Secretary, 
H.M.  Legation,  Stockholm.  22  pages.  Eevenvie  shows  a  satisfac- 
tory increase. 

Trade  of  Consular  District  of  Stockhohii  for  1906.     By  Mr.  Consul 

Yilliers.  52  pages.  "British  ti-ade  might  be  very  much  de- 
veloped." 

Switzerland. — Trade  for  1905.  By  Mr.  J.  C.  Milligan,  British  Com- 
mercial Agent.  39  pages.  A  year  of  remarkable  activity  in  SavIss 
commercial  industry. 

Trade  for  1906.     By  Mr.  Yice-Consul    Milligan.     32    pages.     A 

record  year  in  the  annals  of  Swiss  trade  and  industry. 

Swiss  Budget  for  1909.      By  Mr.  H.  B.  Brooke,  H.M.  Legation, 

Berne.  13  pages.  Deficit  £18-1,200,  owing  to  losses  incurred  hy 
the  State  railways. 

Tunis. — Trade  for  1906.  By  Mr.  Consul-General  Berkeley.  27  pages. 
"Highly  promising  development  of  mineral  wealth." 

Turkey.— Trade  of  Tripoli  for  1905.  By  Mr.  Consul-General  Alvarez. 
11  pages.  France  and  Tunisia  supplied  two-fifths  of  the  whole 
imports. 

Trade  of  Constantinople  and  District  for  1906.     By  Mr.  Consul 

Waugh.  36  pages.  A  steady  increase  in  the  purchasing  power 
of  Turkey. 

Trade  of  Consular  District  of  Smyrna  for  1906.     By  Mr.  Altintop 

of  the  British  Consulate  Greneral.  25  pages.  All  products  realised 
full  prices. 

Trade  of  Palestine  for   1906.      By  Mr.   Acting-Consul  Freeman. 

1 1  pages.     Influx  of  Jewish  immigrants  from  Eussia  and  elsewhere 

increases  imports  of  building  materials. 
— —  Trade  of  Benghazi  District  for  1906-08.     By  Mr.  Consul  Fontana. 

1 1  pages.     With  Outline  Map  of  the  Benghazi  Sanjak,  showing  the 

chief  towns,  and  caravan  routes  meeting  at  Ojela-Jalo. 
Trade  of  Basra  for  1907.     By  Mr.  Consul  Crow.     13  pages.    With 

Map  of  the  Vilayet  of  Basra. 

Trade  of  Mosul  for   1907.     By  Mr.  Yice-Consul  Wilkie  Young. 

8  pages.  Mosul  on  the  Tigris  is  the  most  important  city  in  Upper 
Mesopotamia. 

Trade  of  Jeddah  for  1907.     By  Mr.  Consul  Monahan.      14  pages. 

In  the  pilgrimage  season,  some  20,000  British  Indians  come 
temporarily. 

Trade  of  the  Yilayet  of  Adrianople  for  1908.     By  Major  Samson, 

H.  M.  Consul.      1  i  pages.     With  a  Sketch  Map  of  the  Yilayet. 

Trade  of  the  Yilayet  of  Aleppo  for  1908.     By  Mr.  Acting-Consul 

Catoni.      1 6  pages.     With  Map  of  the  Aleppo  and  Adana  Yilayets. 

Trade  of  the  Province  of  Adana  in   1908.     By  Major  Doughty 

Wylie,  Acting  Yice-Consul.  25  pages.  If  the  Baghdad  railway  is 
continued,  it  will  greatly  benefit  this  province. 

Uruguay. — Trade  and  Finances  for  1906.  By  Mr.  Kennedy,  H.M. 
Minister,  Monte  Yideo.  31  pages.  A  year  of  financial  prosperity 
and  commercial  activity. 
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Venezuela. — Trade  of  Consular  District  of  Caracas  for  1906.  By 
Mr.  Yice-Consul  Gray.  29  pages.  Not  a  prosperous  year  for 
Venezuela. 

Trade   of   Ciudad  Bolivar  for  1908.     By  Mr.  Consul  de  Lemos. 

7  pages.     With  Sketch  Map  of  Consular  District  of  Ciudad  Bolivar. 

United  States. — Trade  of  Consular  District  of  New  York  for  1905. 
By  Consul-Gen eral  Sir  Percy  Sanderson.  48  pages.  The  volume 
of  trade  and  business  in  1905  was  the  largest  ever  known. 

Trade  of  District  of  Boston  for  1905.     By  Mr.  Consul  Wyndham. 

47  pages.     A  year  of  great  prosperity  for  this  district. 

Trade    of    District    of    Philadelphia    for    1905.     By   Mr.    Consul 

PoAvell.     47  pages.     Production  of  anthracite  coal  the  largest  on 
record  (69  million  tons). 

Trade    and   Agriculture    of    District    of    Chicago   for    1905.     By 

Mr.  Consul  Finn.      99  pages.     The  prosperity  of  this  district  more 
marked  than  ever. 

Trade  and  Agriculture  of  the  States  of  Oregon,  Washington,  and 

Idaho  for  1905.     By  Mr.  Consul  Laidlaw.     50  pages.     A  year  of 
remarkable  progress. 

Trade  of  States  of  California,  Nevada,  and  Utah,  and  Territory  of 

Arizona  for  1905.     By  Mr.   Consul-General  Bennett.     47    pages. 
Causes  of  loss  of  British  trade. 

■  Trade    of    Consular    District   of    New    Orleans    for    1905.     By 

Mr.    Consul    Carew-Hunt.     27    pages.     With    Plan    of    the    New 
Orleans  Terminal  Co.'s  plant  at  Chalmette. 

Trade  of  the  Philippine  Islands  for  1905.     By  Mr.  Consul-General 

Kenny.      31  pages.     Increasing  trade  with  Australasia,  which  is  a 
formidable  rival  of  U.S.A.  in  the  market  of  raw  materials. 

Trade  of  Hawaii  for  1905-06.     By  Mr.  Consul  Layard.      18  pages. 

Orders  for  U.K.  not  likely  to  increase  owing  to  the  heavy  tariff 
in  force. 

Finances    for    1906.     By    Mr.    Esme    Howard,    H.M.    Embassy, 

Washington.      24    pages.      Surplus    of    revenue   over    expenditure, 
£5,292,438. 

Trade  for  1906.    By  Mr.  Seymour  Bell,  British  Commercial  Agent. 

62  pages.    Commerce  during  1906  has  far  surpassed  anything  known 
before.     It  was  "  a  wonderful  year." 

Trade  of  New  York  District  for   1906.     By  Consul-General   Sir 

P.  Sanderson.      37  pages.     A  year  of  extraordinary  prosperity. 

Trade   of   Oregon,   Washington,   and    Idaho    for    1906.     By   Mr. 

Consul  Laidlaw.      57  pages.     Trade  in  a  most  flourishing  condition. 

Agriculture  of  Oregon,  Washington,  and  Idaho  for  1906.     By  the 

same.      9  pages.     Conditions  not  so  favourable  in  some  branches 
as  in  1905. 

Trade  of  Texas  for  1906.     By  Mr.  Consul  Nugent.     32  pages. 

Unprecedented  prosperity. 

Trade  of  Philadelphia  District  for   1906.     By  Mr.  Consul-General 

PoAvell.      42  pages.      Pennsylvania  is  the  greatest  manufacturing 
State  in  the  Union. 
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United  States. — Trade  of  New  Orleans  District  for  1906.  By  Mr. 
Consul  Carew-Hunt.     34  pages.     A  year  of  great  prosperity. 

Trade  of  New  Orleans  District  for  1907.  By  Mr.  Consul  Carew- 
Hunt.  34  pages.  The  latter  half  one  of  the  great  panic  epochs, 
like  1872  and  1893. 

Trade  of  Boston  District  for  1906.     By  Mr.  Consul  Wyndham. 

41  pages.  Boston  has  had  again  to  cede  to  New  Orleans  the 
position  of  second  port  of  the  U.S.A. 

Trade  of  Boston  District  for  1907.    By  Mr.  Acting-Consul  G-raham. 

68  pages.  The  close  of  1907  a  marked  contrast  with  the  prosperity 
of  1906. 

Trade  of  California,    Nevada,   and   Utah  and  Arizona  for   1906. 

By  Mr.  Consul-General  Bennett.  69  pages.  Description  of  effect 
of  earthquake  at  San  Francisco,  and  recovery. 

Trade  of  Maryland,   Virginia,  West  Virginia,  and  Kentucky  for 

1906.     By  Mr.  Consul  Fraser.      35  pages.     Very  great  prosperity. 

Trade  of  Chicago  District  for   1906.     By  Mr.  Consul  Finn.      90 

pages.      "  Every  Ijranch  of  business  has  been  most  successful." 

Trade  of  Savannah  for  1906.     By  Mr.  Acting-Consul  Harkness. 

30  pages.    High  prices  and  reduced  output  in  several  staple  articles. 

Trade  of  Porto  Kico  for  1906.     By  Mr.  Consul  Churchward.      20 

pages.     Commerce  continued  its  upward  movement. 

Immigration  into  the.  By  Honourable  R.  C.  Lindsay,  H.M.  Embassy, 

Washington.  29  pages.  Immigrants  now  are  chiefly  from  Southern 
and  Eastern  Europe  instead  of  from  Northern  and  Western  Europe 
as  formerl}^ 

■  Trade  of  Philadelphia  District  for  1907.     By  Mr.  Consul  Powell. 

27  pages.  It  is  stated  that  the  United  States  is  approaching  a 
timber  famine. 

Trade  of  Galveston  District  for  1907.     By  Mr.  Consul  Nugent. 

34  pages.  The  immense  foreign  export  trade  of  Galveston  chiefly 
carried  by  British  vessels. 

Trade  of  San  Francisco  District  for  1907.     By  Mr.  Consul-General 

Hearn.  55  pages.  The  financial  panic  seriously  affected  San 
Francisco. 

— —  Liquor  Traffic,  Legislation  of.    By  Mr.  E.  C.  Lindsay.     Ill  pages. 

Describes  the  Licence  Laws  of  the  various  States. 
Trade  and  Agriculture  of  St.  Louis  District  for   1908.     By  Mr. 

Acting-Consul  Stanhope.      13  pages.     St.  Louis  did  not  seriously 

suffer  from  the  depression. 
Trade  of   Baltimore   District  for   1908.     By   Mr.   Consul  Fraser. 

40  pages.     General  dulness  in  the  export  trade. 
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THE  EXPEDITIONS  TO  THE  NORTH  POLE. 

(JFifh  Sketch  Map.) 

The  present  year  seems  destined  to  be  an  important  one  in  the  annals 
of  polar  exploration.  Not  long  after  the  news  of  Mr.  Shackleton's  great 
exploit,  general  interest  has  been  aroused  by  the  announcement  that  no 
less  than  two  explorers  claim  to  have  reached  the  North  Pole,  and  claim 
further  to  have  reached  it  with  a  relative  ease  and  celerity  all  the  more 
striking  in  view  of  the  long  years  of  ceaseless  effort  which  have  hitherto 
proved  unsuccessful.  If  Commander  Peary  can  claim  that  his  final 
success  has  been  bought  only  at  the  cost  of  many  seasons'  striving, 
Dr.  Cook  seems  to  have  obtained  his  with  a  minimum  of  preparation 
which  renders  it  all  the  more  remarkable. 

We  cannot  here  enter  into  the  controversy  to  which  the  all  but 
simultaneous  announcements  have  unfortunately  given  rise.  All  that 
can  be  done  meantime  is  to  summarise,  as  far  as  possible  in  the  explorers' 
own  woi'ds,  the  main  features  of  their  respective  journeys.  Criticism 
and  comparison  must  necessarily  come  later,  as  must  also  fuller  details. 
At  present  only  the  general  outlines  of  the  two  expeditions  have  been 
published,  and  these  leave  many  points  obscure. 

Dr.  Frederick  Cook's  message  reached  civilisation  on  Sept.  1st  from 
Lerwick  (Shetland),  where  the  explorer  touched  on  his  way  from  Green- 
land to  Copenhagen.  As  has  been  already  noted  here,  his  expedition 
was  originally  prepared  with  an  unusual  secrecy.  It  was  believed  that 
he  Avas  about  to  start  for  the  Antarctic  area,  and  the  news  of  his 
departure  for  the  Arctic  regions  in  the  early  part  of  1907  came  as  a 
great  surprise  to  the  geographical  world.  The  northward  journey  was 
carried  out  on  board  the  yacht  of  Mr.  Bradley,  who  financed  the  expedi- 
tion. From  this  gentleman's  yacht  Dr.  Cook  was  landed  in  August 
1907,  about  35  miles  to  the  north  of  Etah  (Greenland),  with  provisions 
for  three  years,  a  winter  house,  some  scientific  instruments,  etc.,  together 
with  materials  for  constructing  sledges.  From  this  camp  a  start  was 
made  in  Februaiy  1908.  The  course  of  the  expedition  up  to  this  point 
is  described  by  Dr.  Cook  in  his  despatch  in  the  following  terms  : — 

"  After  a  long  struggle  against  hunger  and  cold,  we  have  at  last 
succeeded  in  reaching  the  North  Pole.  A  new  route,  interesting  from 
the  point  of  natural  history,  was  followed  by  us.  We  found  districts 
thickly  inhabited  by  big  game,  which  will  extend  the  sporting  territories 
of  Eskimos  as  well  as  of  European  sportsmen.  We  discovered  a  land  on 
which  are  the  northernmost  rocks  of  thg  world.  We  have  reclaimed  a 
triangle  of  30,000  square  miles  of  unknown  land.  It  was  at  the  end  of 
a  summer  cruise  in  Arctic  waters  that  the  expedition  was  decided  upon. 
Our  yacht,  the  BraiJIei/,  reached  the  limit  of  navigable  waters,  in  Smith 
Sound,  towards  the  end  of  August  1907.  There  conditions  appeared 
favourable  to  us  for  l^eginning  an  expedition  to  reach  the  Pole.  Mr. 
John  Bradley  furnished  us  generously  with  provisions  taken  from  the 
yacht's  stores.     The  outfit  that  I  had  taken  with  me,  to  be  ready  for 
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anything,  turned  out  to  be  sufficient  for  attempting  an  Arctic  voyage. 
Many  Eskimos  had  gathered  on  the  shores  of  Greenland,  at  Annootok,  for 
a  bear  hunt  which  had  been  planned  for  the  winter.  They  had  already 
collected  a  great  quantity  of  meat,  and  healthy  dogs  were  running  about 
the  camp  in  large  numbers.  This  combination  of  circumstances  was  a 
stroke  of  luck  for  us,  as  we  found  everything  necessary  for  the  equip- 
ment of  the  expedition  which  we  were  planning — expert  assistants, 
draught  animals,  in  a  word,  all  that  we  required,  and  that  at  a  point 
only  700  miles  distant  from  the  Pole.  Thanks  to  the  assistance 
spontaneously  offered  hy  this  little  trilie  of  250  members,  a  house  and 
a  workshop  were  speedily  built  out  of  packing-cases,  and  we  at  once  set 
to  work  to  study  the  conditions  of  the  problem  which  we  were  intending 
to  solve. 

"  Before  the  end  of  the  long  Arctic  night  we  were  ready  to  start. 
Our  plan,  which  we  had  thought  out  with  the  utmost  care,  was  to  make 
a  way  b}^  Grinnell  Land,  following  the  west  coast  as  far  as  the  Polar 
Sea.  Shortly  after  the  Polar  midnight  we  left.  We  sent  scouting 
parties  along  the  American  coast  to  seek  a  road  and  find  out  the  parts 
frequented  by  game.  Their  mission  was  only  partiall}^  successful,  owing 
to  storms  which  darkened  the  skies.  This  Avas  January.  On  February 
19,  1908,  at  sunrise,  the  body  of  the  expedition  started  for  the  Pole. 
This  party  consisted  of  11  men  and  103  dogs,  drawing  eleven  heavily- 
laden  sledges.  It  left  the  coast  of  Greenland  to  advance  westwards  over 
the  lumpy  ice  of  Smith  Sound.  The  obscurity  of  the  long  Arctic  night 
was  only  dispelled  for  a  fcAV  hours  daily ;  the  cold  was  severe,  and  we 
felt  its  bite  especially  when  crossing  the  heights  bordering  Ellesmere 
Sound.  The  temperature  fell  to  83°  below  0°  Centigrade.^  Several 
dogs  were  frozen  and  the  men  also  suffered  cruelly.  But  we  soon  found 
tracks  worn  by  large  game,  which  provided  us  with  an  easy  road  across 
the  Nansen  Sound,  as  far  as  Land's  End.  In  the  course  of  the  march 
we  killed  101  musk  oxen,  7  bears,  and  335  hares.  On  March  18,  we 
began  our  journey  on  the  Polar  Sea,  starting  from  the  northernmost^ 
point  of  Heiberg  Island.  From  this  spot  six  Eskimos  took  the  road 
back,  with  four  of  our  men,  -46  dogs,  and  rations  for  80  days." 

The  lengthening  days  enabled  the  remainder  of  the  party,  which  con- 
sisted of  Dr.  Cook  and  two  Eskimos,  to  make  rapid  progress — exception- 
ally rapid  indeed,  as  compared  with  that  of  other  explorers.  At  first  the 
weather  was  too  foggy  to  enable  observations  to  be  made,  but,  on 
March  30,  it  cleared,  and  new  land  was  discovered.  The  observations 
then  gave  lat.  84°  47',  and  long.  86°  36'.  Here  the  last  trace  of  land 
disappeared,  and  the  advance  was  made  over  rough  ice.  There  was  no 
longer  any  trace  of  bears  nor  of  other  animals.  On  April  8  the  observa- 
tions showed  that  the  camp  was  situated  in  lat.  86°  36',  and  long.  94° 
2',  and  that  the  ice  was  drifting  rapidly  to  the  east.  The  final  stage 
may  be  given  in  Dr.  Cook's  own  words  : — 

"On  April  21  the  corrected  altitude  of  the  sun  gave   89°   59'   46". 

1  This  reading  was  corrected  by  Dr.  Cook  in  a  subsequent  message  to  -83°  Fahrenlieit. 

2  The  report  says  soiMernmost,  but  tliis  must  be  an  error. 
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The  Pole  therefore  was  in  sight.  We  advanced  the  14",  made  supple- 
mentary observations,  and  prepared  to  stop  long  enough  to  permit  a 
double  round  of  observations.  At  last  the  flag  had  been  raised  to  the 
breezes  of  the  North  Pole.     The  day  was  April  21,  1908." 

The  temperature  at  the  pole  was  —38°  C,  the  barometer  stood  at 
29-83  inches. 

Dr.  Cook  and  his  companions  turned  their  backs  on  the  Pole  on 
April  23,  and  began  the  long  return  march,  counting  on  a  continued 
easterly  drift.  The  course  was  forced  further  west.  Long  distances 
were  at  first  covered,  but  below  the  87th  parallel  the  character  of  the  ice 
changed  very  much.  The  food  supply  was  daily  becoming  reduced,  and 
it  was  evident  that  there  would  be  a  final  battle  with  famine  and  frost. 
Violent  gales  arose,  but  with  starvation  ahead  they  could  not  wait  for 
better  weather.  On  May  24  they  had  reached  the  84th  parallel  near 
the  97th  meridian.  Food  for  man  and  dog  was  reduced  to  a  three- 
quarter  ration,  and  at  the  end  of  a  struggle  of  many  days  they  found 
themselves  far  down  in  Crown  Prince  Glustav  Sea,  with  open  water  and 
uncrossable  small  ice  between  them  and  Heiberg  Island.  A  few  bears  and 
an  occasional  bird  were  killed  for  food.  The  frost  of  early  September 
stopped  progress,  and  they  lived  in  an  underground  den  at  Cape  Sparbo 
until  sunrise  of  1909.  On  February  18  a  start  was  made  for  Annootok. 
The  shores  of  Grreenland  Avere  reached  on  April  1 5,  and  Upernivik  on 
May  21,  1909. 

In  answer  to  questions  by  correspondents  of  newspapers  and  others. 
Dr.  Cook  added  some  further  details  to  his  original  account.  Thus, 
when  asked  to  explain  the  surprisingly  long  marches,  averaging  slightly 
less  than  15  miles  daily  on  the  northward  run,  and  slightly  less  than 
ten  miles  on  the  southward  run.  Dr.  Cook  said  that  this  was  not  abnor- 
mal, especially  with  Cape  York  Eskimos  and  dogs,  who  were  particularly 
good  travellers  and  had  had  plenty  to  eat  all  the  winter.  After  the  first 
100  miles  the  route  was  co veiled  with  game.  For  the  final  rush  the 
two  fittest  men  and  the  26  best  dogs  were  selected,  13  to  each  sledge. 
Ten  dogs  returned ;  of  the  remainder,  1 4  were  consumed  by  their  more 
fortunate  companions  on  the  way  to  the  Pole  and  two  on  the  -w^ay  back. 
The  only  food  taken  was  pemmican,  of  which  each  man  and  dog  received 
one  pound  daily.  The  health  of  the  party  was  excellent.  Musk  oxen 
were  captured  by  being  scattered  and  driven  among  the  rocks,  when 
they  were  induced  to  put  their  heads  through  the  noose  of  the  lassoo. 
Other  game  was  killed,  slung,  or  shot  with  bows  and  arrows.  The  party 
lived  on  eider  ducks  and  gulls  for  nearly  three  months.  The  furthest 
land  north  was  found  between  the  84th  and  85th  parallels  and  near  the 
102nd  meridian.  There  was  no  game  beyond  Heiberg  Island.  The 
tracks  of  the  bear  and  the  seal  were  seen  at  83°,  and  algae  were  found 
in  the  surface  of  the  water  by  the  aid  of  a  magnifying  glass.  No 
aquatic  life  was  discoverable  after  83°. 

During  the  northern  journey  the  drift  of  the  ice  was  slightly  south 
of  east,  and  the  wind  generally  was  slightly  south  of  west.  Coming 
back,  instead  of  reaching  Nansen  Sound,  Dr.  Cook  was  carried  by  a  new 
drift  westward,  and  for  three  weeks  he  was  without  observations  owing 
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to  a  fog.  The  only  traces  of  liiiman  life  seen  were  several  old  camps  of 
Captain  Sverdrup,  the  captain  of  Xansen's  great  expedition,  whose 
exploration  of  Heiberg  Island  alone  rendered  success  possible. 

As  throughout  his  whole  journey  Dr.  Cook  was  alone,  in  the  sense 
of  being  unaccompanied  by  any  person  capable  of  taking  scientific  obser- 
vations, or  of  checking  those  obtained,  much  stress  has  not  unnaturally 
been  laid  upon  the  possibility  of  error  in  the  positions,  especially  as  the 
first  despatch,  cjuoted  above,  suggested  that  the  scientific  equipment  was 
incomplete.  When  questioned  on  the  point,  however,  Dr.  Cook  said : — 
"  It  was  obviously  not  possible  on  a  sledge  trip  to  carry  sounding  ap- 
paratus, but  we  carried  all  the  usual  instruments  for  precise  astronomical 
observation.  On  nearly  every  day  from  latitude  8-5  degrees  to  the  Pole 
we  were  fortunate  in  getting  positions.  We  had  pedometers  to  register 
the  distance.  The  other  instruments  vrere  three  chronometers,  one 
watch  (which  got  out  of  order),  a  sextant,  an  artificial  horizon  barometer, 
and  a  thermometer.  These  were  modern — as  good  as,  perhaps  better 
than  those  used  in  former  expeditions." 

On  September  6,  and  thus  scarcely  a  week  after  Dr.  Cook's  despatch 
had  reached  the  world.  Commander  Peary  telegraphed  from  Indian 
Harbour,  Labrador,  that  he  also  had  reached  the  Pole  a  year  later. 

It  will  be  recollected  that,  as  has  been  already  stated  here,  Com- 
mander Peary  left  Ncav  York  on  July  7,  1908,  to  go  on  board  the  steamer 
Fioosevelt  at  Sydney,  Cape  Breton.  "  If  I  have  ordinary  good  luck,"  he 
said  just  before  his  departure,  "  my  friends  in  Xew  York  may  take  it  for 
gTantecl  that  I  will  make  my  final  clash  during  the  coming  Avinter.  If  I 
should  reach  the  Pole  in  the  winter  of  1908-9,  which  is  the  hope  of  my 
life,  you  will  hear  of  my  triumph  between  August  15  and  September  15, 
1909." 

The  news  of  success  arrived  as  mentioned  above,  within  the  period 
stated.  The  following  despatch  may  be  reproduced  entire  on  account 
of  its  historical  interest : — 

"  Battle  Harbour,  Labrador, 

Srpt.  8. 

"A  summary  of  the  North  Polar  Expedition  of  the  Peary  Arctic  Club. 

"  The  Roosevelt  left  New  York  on  July  6,  1908.     She  left  Sydney  on 

July   17,   arrived  at  Cape  York,   Greenland,   on  August   1,  left  Etah, 

Greenland,   on   August   8,   arrived  at   Cape   Sheridan,   Grant  Land,  on 

September  1,  and  wintered  at  Cape  Sheridan. 

"The  sledge  expedition  left  the  Pioosecelt  on  February  15,  1909, 
started  north  of  Cape  Columbia  on  March  1,  passed  the  British  record 
on  March  2,  was  delayed  by  open  water  on  March  2  and  3,  was  held  up 
by  open  water  from  March  4  to  11,  crossed  the  84th  parallel  on  March 
11,  encountered  an  open  lead  on  March  15,  crossed  the  85th  parallel  on 
Maixh  18,  crossed  the  86th  parallel  on  March  22,  encountered  an  open 
lead  on  March  23,  passed  the  Norwegian  record  on  March  23,  passed 
the  Italian  record  on  March  24,  encountered  an  open  lead  on  March  26, 
crossed  the  87th  parallel  on    March    27,    passed  the  American  record 
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on  Mai"cli  28,  encountered  an  open  lead  on  March  28,  was  held  up 
by  open  water  on  March  29,  crossed  the  88th  parallel  on  April  2, 
crossed  the  89th  parallel  on  April  4,  and  reached  the  North  Pole  on 
April  6. 

"  All  returning.  We  left  the  North  Pole  on  April  7,  reached  Cape 
Columbia  April  23,  arriving  on  board  the  Roosevelt  on  April  27. 

"The  Boosevelf  left  Cape  Sheridan  on  July  18,  passed  Cape  Sabine 
on  August  8,  left  Cape  York  on  August  26,  and  arrived  at  Indian 
Harbour. 

"  All  the  members  of  the  expedition  are  returning  in  good  health, 
except  Professor  Ross  G-.  Marvin,  who  was  unfortunately  drowned  on 
April  10,  forty-five  miles  north  of  Cape  Columbia,  while  returning  from 
86°  North  latitude  in  command  of  a  supporting  party." 

The  course  of  the  Roosevelt  northwards  is  indicated  on  the  accompany- 
ing map.  From  the  details  contained  in  Commander  Peary's  full 
narrative,  it  appears  that  the  sledge  party  which  left  Cape  Columbia  on 
March  1  consisted  of  seven  members  of  the  expedition,  seventeen  Eskimos, 
330  dogs  and  nineteen  sledges.  The  numbers  were  reduced  by  the 
turning  back  of  successive  supporting  parties,  the  last  being  under  the 
command  of  Captain  Bartlett,  the  commander  of  the  vessel.  There 
remained  with  Peary  the  negro  Hansen  and  four  Eskimos.  The  north- 
ward marches  were  rapid,  only  short  intervals  for  sleep  being  taken. 
Thus,  such  figures  as  twenty-five  miles  in  ten  hours  and  foi-ty  in  twelve 
hours  are  given,  figures  which  are  very  remarkable  in  Polar  work.  The 
final  march  covered  forty  miles  in  twelve  hours,  the  ice  being  continuous 
and  without  a  single  lead.  The  position  at  the  close  of  this  march  was 
89''*57,  and  a  few  hours  later  Peary  with  one  Eskimo  reached  the  Pole, 
where  thirty  hours  were  spent. 

A  few  quotations  from  Commander  Peary's  narrative,  as  published 
in  the  Times,  may  now  be  given  by  permission  of  the  Editor : — 

"  The  thirty  hours  passed  at  the  Pole  were  spent  in  observations,  in 
going  some  ten  miles  beyond  the  camp,  and  some  eight  miles  to  the  right 
of  it,  taking  photographs,  planting  my  flags,  depositing  records,  studying 
the  horizon  with  my  telescope  for  possible  land,  and  searching  for  a 
practicable  place  to  make  a  sounding.  Ten  hours  after  our  arrival  the 
clouds  cleared  before  a  light  breeze  from  the  left,  and  from  that  time 
until  our  departure  in  the  afternoon  of  the  7th  the  weather  was  cloud- 
less and  flawless.  The  minimum  temperature  during  the  thirty  hours 
was  minus  33,  and  the  maximum  minus  12.  .  .  . 

"On  the  afternoon  of  the  7th  we  started  on  our  return,  having 
double-fed  the  dogs,  repaired  the  sledges  for  the  last  time,  and  discarded 
all  spare  clothing  to  lighten  the  loads.  Five  miles  from  the  Pole  a 
narrow  crack  filled  with  recent  ice,  through  which  we  were  able  to  work 
a  hole  with  a  pickaxe,  enabled  me  to  make  a  sounding.  All  my  wire, 
1500  fathoms,  was  sent  down.  No  bottom.  In  pulling  up  the  wire  it 
parted  a  few  fathoms  from  the  surface,  and  the  lead  and  Avire  Avent  to 
the  bottom.  Ofi"  Avent  the  reel  and  handle,  lightening  the  sledges  still 
further.     We  had  no  more  use  for  them. 
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"  Three  marclies  brought  us  back  to  the  igloos  where  Captain  Bart- 
lett  turned  back.  The  last  march  was  in  the  wild  sweep  of  a  northerly 
gale,  with  drifting  snow  and  ice  rafting  under  us  as  we  dashed  over. 
South  of  where  Marv'in  had  turned  back  we  came  to  where  his  party 
had  built  several  igloos  while  delayed  by  open  leads.  Still  further  south 
we  found  where  the  captain  had  been  held  up  by  an  open  lead  and 
obliged  to  camp.  Fortunately,  the  movement  of  these  leads  was  simply 
open  and  shut.  AVhile  the  captain  and  Marvin  and,  as  I  found  out  later, 
Borup  had  been  delayed  by  open  leads,  we  seemed  to  bear  a  patent 
charm,  and  at  no  single  lead  were  we  delayed  more  than  a  couple  of 
hours.  Sometimes  the  ice  was  fast  and  firm  enough  to  carry  us  across, 
sometimes  we  made  a  short  detour,  sometimes  a  brief  halt  for  the  lead 
to  close,  sometimes  we  improvised  a  ferry  on  an  ice  cake.  AVe  kept  the 
trail  without  difficulty  down  to  the  tenth  outward  igloos.  Then  it  dis- 
appeared completely,  and  the  entire  region  was  unrecognisable.  AVhere 
on  the  outward  journey  there  had  been  narrow  cracks,  there  were  now 
liroad  leads,  one  of  them  over  six  miles  in  width,  caught  over  with  young 
ice.  Here  again  fortune  favoured  us,  and  no  pronounced  movement  of 
ice  having  taken  place  since  the  captain  passed,  we  had  his  trail  to 
follow.  We  picked  up  the  old  trail  again  north  of  the  seventh  igloos, 
followed  it  beyond  the  fifth,  and  at  the  big  lead  lost  it  finally.  From 
here  we  followed  the  captain's  trail,  and  on  April  23  passed  the  sledges 
up  the  vertical  edge  of  a  glacier  fringe  a  little  west  of  Columbia." 

Some  valuable  scientific  observations  were  apparently  obtained  by 
members  of  the  party.  Thus  Prof.  Marvin  and  Prof.  M'Millan  both 
secured  numerous  observations  of  tidal  and  meteorological  conditions,  as 
well  as  other  scientific  data,  and  Dr.  Groodsell  gave  special  attention  to 
microscopic  work. 

It  is  a  remarkable  feature  of  this  journey  that  those  features  which 
appeared  exceptional  in  Dr.  Cook's  case — especially  the  favourable  con- 
dition of  the  ice  and  the  rapidity  of  march — should  exactly  repeat 
themselves  a  year  later  in  Commander  Peary's  case. 
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SOCIETY. 

At  a  meeting  of  Council  held  on  the  30th  July,  the  following  ladies  and 
gentlemen  were  elected  Members  of  the  Society  : — 

Miss  Agnes  M.  Wood.  Miss  Mabel  Thornton. 

F.  E.  Tillemont-Thomason,  C.E.,  Ernest  A.  Miller. 

F.Ph.S. 

The  following  were  elected  "  Teacher  Associate "   Members  of  the 
Society  : — 

A.  E.  Carter.         G.  Cecil  Fry,  M.Sc,  F.I.C.         Miss  Lizzie  Reid,  M.A. 
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Diploma  of  Fellowship. 

The  Council  conferred  the  Ordinary  Diploma  of  Fellowship  on  Miss 
Agnes  M.  Wood,  and  also  on  F.  E.  Tillemont-Thomason,  C.E.,  F.Ph.S., 
Hon.  Gleneral  Secretary  of  the  Empire  Educational  League,  who  have 
complied  with  the  prescribed  conditions. 

Society's  Silver  Medal. 

The  Council  conferred  the  Silver  Medal  of  the  Society  on  the  follow- 
ing members  of  Mr.  Shackleton's  scientific  staff : — 

Lieut.  Jameson  B.  Adams,  R.N.E.,  Dr.  Eric  P.  Marshall,  and 
Mr.  F.  AYild. 

Meeting  of  the  British  Association  at  Winnipeg. 

Mr.  Greorge  G.  Chisholm,  M.A.,  B.Sc.  (Edin.),  F.R.Gr.S.,  was  appointed 
delegate  to  represent  this  Society  at  the  Meeting  of  the  British  Associa- 
tion at  Winnipeg. 


GEOGRAPHICAL    NOTES. 

Europe. 

The  Origin  and  Structure  of  the  Alps. — Those  who  have  followed 
recent  de^'elopments  in  regard  to  the  generally  accepted  views  as  to  the 
origin  of  the  Alps,  must  have  noted  the  change  which  is  at  present  taking 
place  in  these  views,  and  the  increasingly  important  part  which  is  being 
ascribed  to  overthrusts.  The  nature  of  this  change  may  be  appreciated 
from  two  papers  by  Prof.  Albrecht  Penck,  of  which  the  one  appears  in 
German  in  the  Zeit.  d.  Gesell.  f.  Erdkunde,  1908,  and  the  other  in  Engli.sh 
in  the  Bulletin  of  the  American  Geographical  Society  for  February  last. 
A  critical  account  of  the  former  paper  in  La  Giographie  for  February  15, 
may  also  be  noticed  in  the  same  connection. 

The  more  essential  points  may  be  summarised  as  follows.  Half  a 
century  ago  it  was  generall}^  believed  that  the  Alps  were  formed  by 
A^ertical  upheaval.  This  view  was  folloAved  by  that  to  which  most  of  us 
have  been  accustomed,  which  ascribes  the  origin  to  folding  caused  by 
lateral  compression,  such  folding  being  very  obvious  in  many  regions 
of  the  Alps  much  frequented  by  visitors,  as,  for  example,  on  the  shores 
of  the  Lake  of  Lucerne.  More  striking,  if  less  familiar,  are  the  folds 
which  form  Mt.  Siintis,  where  Cretaceous  beds  lie  on  top  of  strata  of 
Tertiary  age,  i.e.  on  younger  beds.  Recently  it  has  been  shown  by  Heim 
that  these  Cretaceous  beds  have  not  merely  been  pushed  up  from  below, 
but  are  due  to  an  overthrust.  In  other  words,  the  mountain  chain  of  the 
Santis  is  made  up  of  rocks  which  have  been  transported  to  the  region 
which  they  noAV  occupy.  As  Prof.  Penck  puts  the  matter,  they  "are 
afloat,  having  no  roots  in  the  rocks  beneath."  Further  investigation  by 
other  geologists  has  shown  that  this  condition  is  of  wide  occurrence  in 
the  Alps.  Only  a  part  of  the  Alps  is  autochthonous  ;  the  "  whole  border 
of  the  Swiss  Alps  from  the  valley  of  the  Rhine  to  the  valley  of  the  Rhone 
is  allochthonous,"  that  is,  it  consists  of  layers  which  have  been  deposited 
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further  south  than  the  regions  in  which  they  now  occur.  Three  separate 
thrust  layers  have  been  recognised,  and  their  arrangement  is  such  as  to 
lead  us  to  believe  that  the  layers  were  moved  under  the  influence  of 
gra\ity.  The  rocks  forming  them  were  proliabh'^  over-elevated  through 
strong  lateral  compression,  and  l)eing  unaljle  to  maintain  their  position 
flowed  downwards,  after  the  fashion  of  a  landslide.  This  hypothesis 
necessitates  the  assumption  that  the  region  now  occupied  by  the  thrust 
layers,  was  formerly  a  depression  into  which  the  layers  could  slide  down. 
Probably  therefore,  instead  of  the  high  border  range  of  the  Alps  from  the 
Santis  over  the  Glarnisch  to  the  Dial)lerets,  there  was  an  area  of  low 
ground  into  Avhich  the  thrust  layers  moved  as  they  Avere  formed. 

This  necessitates  the  further  hypothesis  that  it  was  not  the  folding 
of  the  strata  itself  which  formed  the  present  mountain  chain,  but  that 
this  came  into  existence  later  as  the  result  of  a  movement  of  elevation. 
The  structure  of  the  Dolomite  region  in  the  Southern  Tyrol  confirms 
this  b}^  showing  that  folding  is  not  a  necessary  corollary  of  mountain 
making,  for  here  the  mountains  are  formed  by  horizontal  beds.  Thus 
the  more  elevated  parts  of  the  Alps  owe  their  origin  to  a  vertical  move- 
ment of  the  crust,  in  the  same  way  as  the  Plateau  of  Colorado  in 
America.  The  chief  difference  is  that  in  the  Alps  subsequent  erosion 
has  rendered  the  plateau  practically  unrecognisable. 

The  vertical  movement  which  caused  the  Alps  is  still  going  on,  and 
was  very  considerable  in  the  Pleistocene  period.  This  is  shown  by  the 
surface  features  of  the  mountains,  and  especially  by  the  deposits  of  former 
lakes,  which  occur  at  a  much  higher  level  than  a  lake  could  exist  at  to-day. 

The  mountain  region  as  elevated  differed  in  several  respects  from 
the  Alps  of  to-day.  The  mountains  were  not  so  high,  their  forms  were 
more  rounded,  the  valleys  were  broader  and  not  so  deep.  The  fact  of 
elcA'ation  led  to  the  rejuvenation  of  the  eroding  forces,  which  were,  how- 
ever, glaciers  rather  than  risers.  These  glaciers  overdeepened  the  main 
valleys,  and  left  the  lateral  valleys  overhanging.  It  is  in  these  over- 
hanging lateral  valleys  that  river  erosion  is  now  at  its  maximum,  whereas 
in  the  over-deepened  main  valleys  deposition  is  taking  place.  The  over- 
deepening  of  the  main  valleys  extends  as  far  as  the  old  glaciers  reached, 
and  at  the  end  of  the  over-deepened  region  the  valley  rises  gradually  to 
the  level  of  the  pre-glacial  ^-alley.  It  is  this  region  which  is  so  frequently 
occupied  by  a  lake. 

The  action  of  the  glaciers  has  also  led  to  the  loss  by  the  mountains 
of  their  rounded  forms.  The  glaciers  have  produced  those  characteristic 
appearances  called  corries  or  cirques  in  English,  and  named  lave  in  the 
Alps.  The  hare  are  like  armchairs,  having  a  flat  Ijottom  surrounded  on 
three  sides  by  steep  walls.  When  two  hire  approach,  the  steep  walls 
Avhich  intervene  give  rise  to  the  characteristic  ridges  or  arretes  of  the 
High  Alps.  A  further  stage  in  the  same  process  of  erosion  causes  the 
disappearance  of  the  arrete,  and  then  the  union  of  the  two  kare  forms  a 
terrace  high  above  the  overdeepened  part  of  the  valley. 

In  sum,  then,  the  Alps  are  not  a  direct  result  of  the  folding  of  the 
beds.  They  are  the  result  of  a  recent  uplift  which  occurred  over  a  zone 
in  Central  Europe.     The  zone  elevated  had  only  in  some  parts  a  complex 
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structure ;  elsewhere  it  consisted  of  horizontal  beds,  of  simple  structure. 
The  complex  folding  is  best  seen  on  the  north  side  of  the  Alps,  where, 
as  already  explained,  over-thrusting  has  occurred  on  a  very  large  scale. 
These  overthrusts  could  not  have  occurred  at  the  surface  of  the  earth,  and 
therefore  the  occurrence  of  remains  of  thrust-layers  in  small  mountains, 
as  for  example  in  the  Mythen,  near  the  Lake  of  Lucerne,  shoM's  what  an 
enormous  amount  of  erosion  must  have  taken  place  in  the  Alps.  But 
this  erosion  has  been  counteracted  by  a  recent  uplift. 

Africa. 

The  Region  of  the  Sources  of  the  Niger. — In  the  issue  of  La 
Gdograplik  for  May  15,  M.  Auguste  Chevalier  gives  a  most  interesting 
account  of  the  distinct  of  Kuranko,  which  lies  between  9°30'  and  10°30' 
N.  Lat.  and  11°  and  14°  W.  Long.,  and  includes  a  mountainous  district 
from  whose  northern  slope  the  Niger  and  many  of  its  affluents  arise.  The 
district  is  covered  by  a  great  number  of  granitic  peaks,  and  its  inhabitants 
are  a  race  of  mountaineers,  whose  villages  are  often  placed  in  inaccessible 
spots  on  the  hillsides.  The  region,  though  it  has  been  long  pacified,  is 
but  little  known,  so  that  M.  Chevalier's  account  is  of  the  more  interest. 

The  first  part  of  the  paper  gives  many  details  in  regard  to  the  Niger 
and  its  tributaries.  From  this  part  we  shall  take  only  some  notes  on  the 
actual  source  of  the  great  I'iver,  in  order  to  devote  more  space  to  the 
interesting  account  of  the  vegetation  and  inhabitants  of  the  country. 

The  actual  source  consists  in  one  of  three  basins,  according  to  the 
season.  The  uppermost  of  these  was  completely  dry  at  the  period 
(January)  when  M.  Chevalier  and  his  party  visited  the  region.  The 
second  basin,  at  that  time  the  true  source,  is  a  kind  of  spring,  sheltered 
beneath  a  thick  covering  of  vegetation,  scarcely  30  centimetres  deep, 
and  about  one  metre  wide.  The  edges  are  of  clay,  carpeted  with  mosses 
and  ferns.  From  this  spring  a  slender  thread  of  water  flowed,  soon  to 
disappear  underground,  until  it  reached  the  third  basin,  which  is  probably 
the  only  one  in  the  dry  season.  This  basin  is  2-3  metres  wide,  and  was 
filled  with  grass  and  ferns,  scarcely  moistened  at  their  bases  by  water. 
From  this  basin  small  trickling  streams  flow,  which  gradually  increase  by 
the  aid  of  many  small  tributaries.  The  source  is  placed  close  to  the 
boundary  between  French  and  English  territory,  between  the  villages  of 
Sucurala  and  Farakoro. 

There  is  a  striking  difterence  in  the  natui-e  of  the  vegetation  between 
the  mountainous  district  where  the  river  originates,  and  the  plain  through 
which  it  flows  to  the  north  of  9°  30'  lat.  In  the  plain  region,  from  Tiro 
to  Faranna,  the  river  flows  through  a  very  level  district,  in  some  places 
2-3  kilometres  (1^  to  2  miles)  wide,  and  some  20-30  metres  (65  to 
98  feet)  below  the  level  of  the  surrounding  country.  This  plain  is 
admirably  suited  for  the  cultivation  of  rice.  A  small  part  only  is 
utilised  by  the  natives,  and  the  uncultivated  part  could  be  cleared  with 
little  difficulty.  The  depressions  are  inundated  at  the  periods  of  flood, 
are  devoid  of  trees,  and  are  occupied  only  by  tall  grasses,  whose  dead 
stalks  form  reed-like  structures  which  become  very  dry  and  burn  easily. 
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All  the  plateau  region  and  the  lower  elevations  are  occupied  by  what 
the  author  calls  the  "Sudan  brushwood,"  forming  the  "park-like"  forma- 
tion which  has  been  so  often  described  by  African  travellers.  In  certain 
parts  the  scattered  trees  approach  one  another  more  closely,  and  are 
bound  together  l^y  lianes  so  that  the  brush  passes  into  a  sort  of  forest, 
which  in  places  resembles  the  true  tropical  forest  to  the  south.  Between 
the  trees  are  regions  covered  only  with  tall  grasses.  Very  frequently, 
especially  in  the  plain  region,  the  brushwood  is  interrupted  by  large  bare 
areas  called  "  bowals  "  by  the  natiA^es.  These  are  covered  by  great  slabs 
of  ferruginous  grit  or  conglomerate,  or  by  screes  of  the  same  materials. 
The  rocks  are  naked  or  covered  with  a  thin  layer  of  earth  only.  The 
cause  of  these  bare  regions  is  still  a  matter  of  doubt ;  they  are  of  various 
ages,  and  frequently  there  is  extensive  weathering  of  the  sub-soil,  so 
that  the  slabs  of  rock  roof  in  caverns  and  grottoes,  much  used  by  the 
natives  as  shelters  in  time  of  war.  Vegetation  is  remarkably  scanty 
here,  but  among  the  stunted  bushes  the  Sudanese  rubber  {Landolphia 
heudehtii)  is  noticeable. 

In  the  region  of  Kulo,  comprising  an  elevated  region  with  many 
granitic  tors,  vegetation  is  again  very  scant}?-,  but  the  vegetable  mould 
remains,  indicating  that  the  natural  covering  of  plants  has  been  cleared 
off  by  man,  through  the  periodical  fires  kindled  to  destroy  the  dead  grass. 

The  natives  are  cultiA^ators,  strongly  attached  to  their  plots.  During 
the  rainy  season  they  work  continuously  in  their  rice-fields.  The  dry 
season,  November  to  April,  is  a  time  of  comparative  leisure,  devoted  to 
re-thatching  the  houses,  guarding  the  cattle,  collecting  kola  nuts  and 
tobacco,  and  looking  after  the  bees,  which  are  numerous.  Every  village 
has  a  blacksmith,  and  iron  from  the  superficial  iron-bearing  grits  has  been 
worked  for  long  ages. 

In  the  plains  the  villages,  like  Sudanese  A'illages  in  general,  lie  along 
the  banks  of  the  rivers,  and  are  made  up  of  gi"Oups  of  family  dwellings. 
Each  head  of  a  family  possesses  a  group  of  houses  built  round  a  court, 
which  serves  as  a  cattle-yard  at  night,  and  includes  also  a  garden  where 
bananas,  tobacco,  maize,  etc.,  are  cultivated.  Between  the  groups  of 
houses  are  well-kept  paths,  which  lead  down  to  the  river.  Each  village 
contains  some  hundreds  of  inhabitants  at  a  maximum. 

Different  in  many  respects  from  these  are  the  villages  of  the  hill- 
region.  These  are  placed  in  the  islets  of  tropical  forest,  among  the 
blocks  of  granite,  and  are  reached  only  by  steep  and  stony  paths.  These 
villages  are  naturally  smaller  owing  to  the  difficulty  of  obtaining  level 
ground,  and  each  group  is  for  the  same  reason  placed  at  some  distance 
from  its  neighbour.  Beside  each  Aallage  are  many  subterranean  caverns, 
now  no  longer  used,  but  formerly  important  as  refuges.  Though  the 
explorers  remained  too  short  a  time  in  this  district  to  make  elaborate 
investigations,  yet  it  seems  clear  from  their  observations  that  the  security 
which  these  mountain  dwellings  offer,  both  against  man  and  beast,  led 
to  the  clearing  of  the  virgin  forest  here  at  an  early  period.  Many  relics 
of  the  early  settlers  remain,  especially  in  the  form  of  stone  hatchets — 
regarded  as  having  fallen  from  heaven  by  the  present  natives — as  well  as 
of  some  interesting  statuettes. 
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The  basal  article  of  diet  among  the  natives  of  Kuranko  is  rice,  grown 
in  many  varieties,  which  fall  into  the  two  groups  of  mountain  rice  and 
water  rice.  The  seed  is  sown  in  May  or  June,  and  harvest  takes  place 
from  mid-October  to  mid-December.  The  plots  are  often  a  considerable 
distance  from  the  village,  and  the  harvest  is  not  transported  to  the 
village.  The  ripe  ears  are  hung  on  frames  in  the  open  field,  and  the 
women  transport  them  in  sheaves  to  the  village  in  small  quantities  as 
need  arises.  After  rice  the  cereal  I'axpalum  exile  is  the  most  important 
food  plant,  but  others  also  occur.  Cattle  are  raised  in  some  numbers, 
the  native  cow  giving  good  milk  and  being  resistant  to  the  tsetse,  which 
is  fatal  to  the  horse.     Bees  are  also  reared  extensively. 

Three  plants  besides  those  mentioned  are  of  great  imjDortance, 
though  cultivated  only  in  small  quantities.  These  are  tobacco,  the  kola 
tree,  and  upland  cotton.  The  products  are  sold  to  wandering  merchants, 
and  permit  the  natives  to  pay  their  tax  and  to  procure  money  to  buy 
such  European  articles  as  they  use.  Other  plants  of  commercial  import- 
ance also  certainly  exist,  such  as  rubber,  the  oil-palm,  the  raphia  palm, 
etc.,  but  are  not  yet  exploited.  The  reason  of  this,  as  also  of  the  extent 
of  uncultivated  land,  is  due  to  the  scanty  population.  Until  lately  the 
region  has  been  constantly  decimated  by  raiders  in  search  of  women  and 
slaves,  these  attacks  being  especially  stimulated  by  the  fact  that  the 
natives  have  shown  little  inclination  to  become  Mahommedans.  For  more 
than  ten  years  the  country  has  been  at  peace,  and  ten  years  ago  the 
population  was  increased  by  many  liberated  slaves,  or  warriors  forcibly 
enlisted,  who  returned  to  their  ruined  villages  and  re-cleared  their  over- 
grown plots.  Most  of  these  returned  slaves  have  now  founded  families, 
in  which  births  have  been  numerous,  and  M.  Chevalier  speaks  with 
justifiable  pride  of  the  improvement  in  general  conditions,  and  of  the 
increase  in  the  number  of  children  in  the  villages,  which  scarcely  ten 
years  of  French  occupation  have  produced. 

America. 

The  Progress  of  Brazil. — We  have  recently  received  a  considerable 
amount  of  material  dealing  with  Brazil,  including  books  and  pamphlets 
in  French  and  English,  maps  showing  railways  in  operation  and  in  course 
of  construction,  and  also  ilhistrating  the  commercial  development  of  the 
country ;  and,  finally,  views  of  characteristic  scenery,  etc.  Among  this 
mass  of  material  we  select  for  special  notice  a  pamphlet  entitled  Comment 
on  assainit  un  jjctys,  which  gives  an  account  of  the  measures  taken  to 
render  the  city  of  Rio  de  Janeiro  healthy,  and  especially  of  the  campaign 
against  yellow  fever.  Formerly  this  disease  was  a  veritable  plague, 
killing  4160  persons,  out  of  a  population  of  less  than  270,000,  in  1850. 
This  was  the  first  year  of  its  appearance  in  Rio,  and  the  alarm  to  which 
it  gave  rise  was  increased  by  a  number  of  causes.  If  the  absolute 
mortality  Avas  less  than  that  of  other  scourges  less  feared,  the  alarm  was 
nevertheless  justified  by  the  high  percentages  of  deaths — sometimes 
90  per  cent,  of  the  cases — by  the  terrible  nature  of  the  disease,  by  the 
fact  that  it  attacked   by  preference  those   between  twenty  and    forty 
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years  of  age,  that  is,  those  most  capable  of  being  useful  to  a  new 
country,  and  those  also  who  lived  under  the  most  rigorously  hygienic 
conditions.  Finally,  the  fact  that  it  chiefly  attacked  immigrants  was 
an  almost  fatal  bar  to  the  development  of  a  country  largely  dependent 
upon  such  to  people  it.  As  the  result  of  the  suppression  by  the 
Americans  of  yellow  fever  in  Cuba — a  suppression  due  to  the  accept- 
ance of  the  view  that  the  mosquito  Stegomyia  fasciata  was  alone  responsible 
for  the  dissemination  of  the  disease — a  sanitary  commission  was  appointed 
in  the  autumn  of  1902  to  open  the  campaign  against  the  mosquito. 
Dr.  Oswaldo  Cruz  was  appointed  Director-Greneral,  and  set  to  work  at 
once  to  destroy  possible  breeding-places  for  the  mosquito,  and  to  wage 
warfare  against  it  in  every  possilile  Avay.  G-reat  difficulties  were  at 
first  put  in  his  w^ay  by  an  unenlightened  pul)lic,  but  the  results  soon 
justified  perseverance  in  the  path  mapped  out.  In  1903  there  were 
584  deaths  from  yellow  fever;  by  1904  the  deaths  had  dropped  to  48. 
In  1905  an  outbreak  in  a  part  of  the  city  where  the  sanitary  conditions 
left  much  to  be  desired  caused  the  death-rate  to  rise  again  to  283. 
In  1906,  Avith  the  immigrants  constantly  increasing  in  number,  the 
number  of  deaths  had  dropped  to  42,  of  which  7  only  were  Brazilians. 
In  1907  there  were  only  39  deaths;  in  1908,  4  only  ;  while  the  three 
summer  months  of  1909  (January,  February,  and  March),  though  very 
hot,  yielded  not  a  single  case.  YelloAv  fever  has  therefore  practically 
disappeared  from  Eio  de  Janeiro. 

The  Sanitary  Department  has  not  limited  its  eff'orts  to  yellow  fever. 
Other  diseases  have  been  similarly  attacked  by  the  resources  of  preven- 
tive medicine,  with  the  result  that  the  general  mortality  compares 
favourably  with  that  of  many  European  cities.  In  1907  it  was  19 '2 
per  1000,  while  the  birth-rate  was  25  per  1000. 

We  have  discussed  this  case  in  some  detail,  because  it  seems  to  us 
a  point  of  gi-eat  geographical  interest  that  modern  medicine  is  on  its 
way  to  eliminate  some  at  least  of  those  tropical  diseases  which  have 
hitherto  been  such  a  barrier  to  the  spread  of  the  white  man  over  the 
warmer  parts  of  the  globe.  If  Brazil  can  be  rendered  healthy,  its  vast 
natural  resources  should  give  it  an  important  future. 

In  connection  with  the  same  subject,  an  article  by  Prof.  "Ward  on 
the  Economic  Climatology  of  Brazil  {BuUetin  of  the  G-eographical  Society 
of  Philadelphia)  may  be  noticed.  This  article  gives  an  interesting  account 
of  the  climatic  conditions  in  the  difterent  regions  of  the  vast  republic, 
considered  in  relation  to  economic  productions.  It  is  noted  that  over 
the  greater  part  of  the  area  the  rainfall  is  abundant,  but  in  the  north-east 
the  mean  fall  is  small  and  severe  droughts  are  frequent  and  disastrous. 
The  states  specially  affected  are  Ceara,  Piauhy  and  Pcrnambuco.  On  the 
other  hand,  the  regions  of  abundant  rainfall,  especially  the  dense  forest 
region,  is  liable  to  periodical  Hoods,  which  greatly  increase  the  difficulties 
of  transport,  and  therefore  the  development  of  the  country.  The  forest 
itself  is  also  a  great  obstacle,  here  as  elsewhere,  for  it  tends  continually 
to  reconquer  cleared  land.  On  the  other  hand,  the  forest  is  very  rich  in 
natural  products,  and  the  most  valuable  of  these,  ruljber,  is  still  present 
in  enormous  amounts. 
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Australasia. 


Papua  and  its  Economic  Resources. — From  a  recent  issue  of  the 

Bulk-tin  of  the  Imperial  Institute,  wo  exti'act  the  following  account  of 
Papua  or  British  New  Guinea. 

The  total  area  of  Papua,  90,540  square  miles,  is  made  up  of  87,786 
square  miles  mainland  of  the  island,  and  2754  square  miles  in  adjacent 
islets  numbering  about  200.  The  size  of  the  country  can  be  most 
readily  gauged  by  comparison.  Papua  just  exceeds  Great  Britain  in 
area,  and  is  the  largest  British  insular  possession  in  the  tropics,  and  far 
larger  than  all  the  British  West  India  islands  put  together  (12,079 
square  miles). 

Papua  has  a  characteristically  tropical  climate.  Broadly  regarded, 
the  year  is  divided  into  two  seasons,  viz.  that  of  the  south-east  trades, 
extending  from  May  to  November,  and  that  of  the  north-west  monsoon, 
from  December  to  April.  On  the  coast,  the  force  of  the  south-east  wind 
when  at  its  height  is  considerable,  but  inland  it  is  light.  The  north- 
Avest  monsoon,  unlike  the  south-east  trades,  does  not  blow  steadily,  but 
comes  in  sudden  squalls,  often  accompanied  with  rain.  The  south-east  is 
the  drier  of  the  two  seasons ;  in  some  districts,  notably  that  of  the 
central  strip  of  coastline  near  Port  Moresby,  between  Hall  Sound  and 
Hood's  Peninsula,  it  is  conspicuously  so.  At  Samarai,  near  the  eastern 
end  of  the  territory,  and  at  Daru,  near  the  western  end,  the  rainfall  is 
fairly  evenly  distributed  throughout  the  year,  and  the  same  applies  to 
most  of  the  country  except  the  central  strip  of  coastline.  During  the 
year  1906,  at  Port  Moresby  the  mean  monthly  temperature  ranged  from 
72°'9  in  July  to  83°'4  in  February,  and  the  total  rainfall  for  the  year 
was  only  35 "7 11  inches.  At  Samarai  the  mean  monthly  temperature 
ranged  from  7 5° "5  in  August  to  82°'6  in  February,  and  the  total  rainfall 
for  the  year  was  92*145  inches.  At  Daru  the  mean  monthly  tempera- 
ture ranged  from  75°"6  in  August  to  82°'9  in  Februarj^,  and  the  total 
rainfall  for  the  year  was  137 "180  inches. 

The  western  part  of  Papua  is  for  300  miles  along  the  coast  generally 
low  and  swampy,  mangroves  and  sago-palm  being  prominent  features  of 
these  swamps.  Inland  there  is  limestone  country.  The  Fly  River,  the 
largest  of  all  the  ri^'ers,  rises  in  German  New  Guinea,  and  after  passing 
through  the  eastern  part  of  Dutch  New  Guinea,  enters  the  western  part 
of  Papua,  and  has  from  the  German  boundary  to  its  mouth  on  the  Gulf 
of  Papua  a  length  of  620  miles  ;  this  river  is  navigable  b}^  steam  launch 
for  500  miles,  and  tidal  for  200  miles.  The  Purari,  the  second  river  in 
size,  also  rises  in  Kaiser  Wilhelm's  Land,  and  after  entering  Papua  flows 
through  a  sandstone  country,  and  ultimately  debouches  into  the  Gulf  of 
Papua,  being  navigable  by  steam  launch  for  120  miles.  Towards  the 
east  the  country  becomes  more  mountainous,  sandstone  and  other  sedi- 
mentary formations  predominating,  but  there  are  igneous  outcrops  such 
as  Mount  Yule,  upwards  of  10,000  feet  in  height.  The  central  chain  of 
mountains  is  schistose,  and  attains  its  greatest  altitudes  in  the  Owen 
Stanley  Range,  the  highest  points  of  which  are  Mount  Victoria  (13,200 
feet).  Mount  Scratehley,  the  Wharton  Range,  and  Mount  Albert  Edward, 
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the  latter  approximately  the  same  height  as  Mount  Victoria.  Igneous 
mountains  continue  the  chain  to  the  eastern  end  of  the  island.  Several 
islets  off  the  eastern  capes  are  volcanic. 

There  are  many  excellent  harbours,  which  will  prove  of  great  value 
in  developing  the  industries  of  the  country,  and  four  are  ports  of  entry. 
The  westernmost  port  of  entry  is  Daru,  a  small  island  off  the  mouth  of 
the  Fly  River.  Proceeding  eastward  across  the  Gulf  of  Papua,  the  next 
port  of  entry  is  Port  Moresby,  distant  270  miles  from  Daru.  The  third 
is  Samarai,  and  the  fourth  Bonagai  in  AYoodlark  Island. 

The  values  of  the  exports  for  the  year  ended  June  30,  1906,  were  : 
gold,  £58,496;  copra,  £9315;  beche-de-mer,  £3027;  sandal-wood,  £2522  ; 
pearls,  £2478;  rubber,  £1145;  coffee,  £915;  turtle-shell,  £568;  pearl- 
shell,  £267;  green  snail-shell,  £234.  The  total  exports  were  valued 
at  £80,290.  To  this  must  be  added  about  7250  ounces  of  gold,  valued 
at  £27,000,  which  the  owners  took  with  them  and  sold,  principally  in 
Queensland,  when  on  a  visit  to  Australia,  and  of  which  there  is  no 
Customs  record. 


Polar. 

The  British  Antarctic  Expedition. — Captain  Scott  has  pub- 
lished an  appeal  for  funds  to  promote  a  new  Antarctic  expedition  under 
his  leadership  which  would  start  next  summer.  The  main  object  would 
be  to  attempt  to  reach  the  Pole,  and  with  this  object  two  bases  would 
be  established,  one  at  M<^Murdo  Sound,  and  one  if  possible  in  King 
Edward  vii.  Land.  The  attack  on  the  Pole  would  be  made  from  one  or 
other  of  these  bases  according  to  circumstances.  Three  separate  means 
of  traction  would  be  employed — ponies,  dogs,  and  motor-sledges.  The 
experience  gained  by  Mr.  Shackleton's  party  would  be  utilised  as  far  as 
possible  in  determining  the  special  circumstances  in  which  each  would 
be  employed.  Thus,  ponies  proved  suitable  for  traction  over  the  surface 
of  the  barrier,  but  not  for  glacial  work,  for  which  dogs  would  be  used. 
Although  Mr.  Shackleton's  motor-car  did  not  pi'ove  a  success  on  the  soft 
snow  of  the  barrier,  much  is  hoped  of  a  new  type  of  motor-sledge 
with  which  experiments  have  been  recentlv  made.  Food  would  there- 
fore be  transported  to  the  foot  of  the  glacier  either  by  ponies  or  by 
motor-sledges,  while  the  final  dash  to  the  Pole,  once  the  plateau  had  been 
reached,  would  be  made  with  the  help  of  dogs. 

The  scientific  objects  of  the  expedition  may  be  briefly  stated  as 
follows  : — 

1 .  Geographical. — To  explore  King  Edward's  Land,  to  throw  further 
light  on  the  nature  and  extent  of  the  great  Barrier  ice  formation,  and 
to  continue  the  survey  of  the  high  mountainous  region  of  Victoria 
Land.  2.  Geological. — To  examine  the  entirely  unknown  region  of 
King  Edward's  Land  and  continue  the  survey  of  the  rocks  of  Victoria 
Land.  3.  Meteorological. — To  obtain  synchronous  observations  at  two 
fixed  stations  as  well  as  the  weather  records  of  sledge  journeys.  4. 
Magnetic. — To  duplicate  the  records  of  the  elements  made  by  the  Dis- 
covery expedition  with  magnetographs.      The  comparison  should  throw 
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most  important  light  on  secular  changes.  5.  Miscellaneous. — In  addition, 
attention  will  lie  paid  to  the  study  of  marine  biology  at  both  stations 
and  in  the  ship,  and  the  examination  of  physical  phenomena  will  be 
continued. 

The  plan  which  has  been  outlined  to  secure  the  main  object  of  the 
expedition,  together  with  subsidiary  plans  for  the  complete  exploration 
of  the  region  of  King  Edward  VII.  Land,  will  necessitate  the  establish- 
ment of  a  strong  pai'ty  of  men  at  the  winter  stations  and  a  more  ample 
equipment  than  has  hitherto  been  taken.  It  follows  that  the  ship  in 
which  the  expedition  embarks  must  be  suitable  in  size  as  well  as  strong 
enough  to  enter  the  heavy  pack  ice  likely  to  be  met  with  in  the  region 
of  King  Edward  vii.  Land.  These  considerations  prevent  the  full 
realisation  of  the  project  under  a  total  estimated  expenditure  of  ,£40,000. 

The  ss.  Terra  Nova,  which  served  as  a  relief  ship  in  the  Discovery 
expedition,  has  been  purchased  on  very  favourable  terms  for  the  new 
expedition.  She  is  at  present  at  St.  John's,  Newfoundland,  but  will,  it  is 
hoped,  reach  the  Thames  in  about  a  month's  time. 

The  Scottish  Expedition  to  Spitzbergen. — The  Scottish  Arctic 
Expedition  under  Dr.  Bruce  arrived  at  Tromso  on  September  7  on  board 
the  steam  yacht  Conqueror,  with  all  well  on  board.  Leith  was  reached 
on  September  14.  The  expedition  has  completed  the  survey  of  Prince 
Charles  Foreland,  and  made  important  geological  and  other  investigations. 
We  hope  to  publish  fuller  details  here  in  due  course. 

The  Wellman  Expedition. — Mr.  Wellman  made  an  ascent  towards 
the  end  of  August  in  Spitzbergen  with  his  airship,  with  the  intention  of 
starting  for  the  Pole.  The  airship  rose  without  mishap,  but  at  a  point 
forty  miles  north  of  Amsterdam  Island  the  guide-rope,  with  stores 
weighing  1000  lbs.  attached,  was  torn  away,  and  it  A\'as  found  impossible 
to  steer  the  airship.  The  Frain,  with  the  members  of  the  Isaacksen 
Norwegian  expedition  on  board,  was  near  the  ice  border  and,  observing 
the  accident,  forced  its  way  through  the  ice  and,  taking  the  guide-rope, 
towed  the  airship  back  to  Virgo  Bay.  The  airship  was  so  severely 
damaged  that  any  further  ascent  was  impossible.  Mr.  Wellman  has  now 
abandoned  his  scheme,  which  has  been  very  unfortunate  from  the  first. 


G-ENERAL. 

Variations  in  the  Force  of  Gravity  in  Mountain  Regions. — 

A  note  in  a  recent  issue  of  La  Geoff rapkie  (xix.  5)  draws  attention  to 
various  observations  which  have  been  made  in  the  Alps  on  the  value  of 
g  in  different  localities,  and  makes  some  intei'esting  comments  upon  the 
subject.  The  author  of  the  note,  M.  Alphonse  Berget,  points  out  that 
the  study  of  these  variations  has  greatly  increased  in  importance  since  it 
has  became  clear  that,  contrary  to  what  might  be  expected,  gravity  is 
deficient  over  continents,  and  especially  over  mountains,  and  in  excess 
over  the  oceans.     To  explain  this  apparent  anomaly  the  most  popular 
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hypothesis  at  present  is  that  of  Pratt,  that  is  the  theory  of  isostasy, 
which  may  be  formulated  thus  : — if  a  series  of  prisms  were  cut  out  of  the 
earth's  surface,  each  penetrating  to  the  same  depth  in  the  crust,  then  the 
total  mass  of  each  of  these  prisms  avouIcI  be  the  same,  whether  they  Avere 
taken  from  beneath  an  ocean,  or  beneath  a  land  surface,  mountain  or 
plain.  There  is  therefore  a  "  compensation  of  masses,"  or  a  diminution 
of  density  in  mountains  to  compensate  for  the  excess  of  mass.  The  point 
of  special  interest  is  to  find  wherein  consists  this  compensation,  if  it 
occurs,  and  to  the  solution  of  this  problem  the  observations  made  by  the 
Swiss  Geodetic  Commission  contribute  some  valuable  facts. 

The  acceleration  due  to  gra^aty  has  been  measured  by  this  Commission 
at  60  stations  in  the  Valais.  Now  if  the  value  of  g  be  calculated 
theoretically  for  each  one  of  these  stations,  regard  being  had  to  the 
latitude,  and  the  observed  value,  corrected  for  local  attraction,  be  called 
g',  it  is  found  that  in  the  Yalais  g  is  always  less  than  g,  so  that  there  is 
a  deficiency  of  mass  in  these  regions,  above  sea-level  prolonged  in  imagi- 
nation to  this  district.  If  the  values  g  —  g'  are  plotted  on  a  map  it  is 
possible  to  draw  lines  of  equal  deficiency  or  isogamous  lines,  and  such  a 
map  shows  that  the  isogamous  lines  run  roughly  pai-allel  to  the  general 
direction  of  mountain  chains. 

Further,  the  intensity  of  gravity  has  been  determined  at  nine  stations 
within  the  Simplon  tunnel.  It  is  found  to  diminish  to  a  minimum  to- 
wards the  centre  of  the  tunnel,  but  while  the  diminution  is  gradual  in  the 
northern  half  it  is  rapid  in  the  southern  half.  These  facts  seem  to  be 
illuminated  by  certain  conclusions  as  to  the  structure  of  the  Alps  drawn 
by  Professor  Heim  of  Zurich  {rf.  p.  541).  This  geologist  points  out  that 
in  the  region  of  folded  autochthonous  massifs,  like  those  of  Mount  Blanc 
and  the  Aar,  the  relatively  hea^y  internal  layers  must  have  been  brought 
nearer  the  surface.  On  the  other  hand,  where  the  lithosphere,  whose 
density  is  less,  has  been  accumulated  in  a  succession  of  beds  and  layers, 
and  has  been  proportionately  depressed,  the  upper  layers  of  the  "  bary- 
sphere,"  the  lower  heavy  zone,  must  have  been  pushed  out  laterally. 
One  would  therefore  expect  that  the  attraction  would  l)e  stronger  under 
the  autochthonous  massifs,  where  the  dense  internal  nucleus  is  nearer  the 
surface,  and  more  feeble  under  the  regions  formed  by  an  accumulation  of 
beds.  Thus  from  precise  observations  of  variations  in  the  intensity  of 
gravity,  it  may  be  expected  that  much  will  be  learnt  as  to  the  composition 
of  the  crust  of  the  earth. 

In  the  same  connection  it  is  of  interest  to  note  both  Col.  Burrard's 
observations  and  conclusions  as  to  the  "hidden  mountain  chain"  in  the 
Himalayas  {cf.  p.  21),  and  also  the  Eeport  on  the  Pendulum  Operations 
in  India  1903-1907  (Frofesmnal  FajJer,  No.  10).  The  Indian  operations 
do  not  support  the  theory  of  total  compensation  of  moimtain  masses,  but 
on  the  other  hand  bring  out  some  very  remarkable  facts  in  regard  to 
A-ariations  of  density,  facts  which  cannot  as  yet  be  fully  explained, 
though  they  entirely  support  Col.  Burrard's  statement  that  in  the 
Himalayan  region  a  chain  of  excessive  density  exists,  running  more  or 
less  parallel  to  the  Himalaya,  and  about  150  miles  from  them. 
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Commercial  Geography. 


Navigation  on  the  Upper  Rhine. — A  note  on  the  issue  of  the 
Revue  Gendmie  des  b'cicnces  for  May  15  gives  some  account  of  the  pro- 
gress which  has  been  made  in  the  improvement  of  navigation  on  the 
upper  Khine,  and  notably  between  Strasburg  and  Bale.  In  1908  the 
period  when  the  river  was  navigable  in  this  section  lasted  191  days, 
of  which  144:  only  were  utilised.  The  total  number  of  journeys  between 
the  two  places  was  thirty,  and  the  total  tonnage  carried  13,877  tons, 
or  more  than  three  times  the  weight  carried  in  1907.  The  goods 
carried  were  first  coal,  then  cereals  and  iron  ores.  The  return  traffic  is 
insignificant,  consisting  chiefly  of  the  products  of  the  electro-chemical 
industry  of  Switzerland,  and  notably  of  carbide  of  calcium.  Both  up- 
stream and  downstream  from  Bale  passenger  traffic  is  greatly  increasing ; 
in  1908,  50,000  passengers  were  carried,  as  against  3000  in  1907.  The 
journey  from  Strasburg  to  Bale  takes  thirty  hours  against  the  stream 
and  five  only  in  the  contrary  direction.  The  difference  in  cost  as  com- 
pared with  railway  transport  does  not  appear  to  l^e  very  great.  Ten  tons 
of  coal  are  transported  by  rail  from  Strasburg  to  Bale  for  40  fr.,  while  the 
freight  by  river  between  the  two  places  is  31  fr.  25.  The  efforts 
which  have  been  made  to  improve  the  navigation  are  due  to  a  private 
company,  assisted  by  both  the  Federal  and  Communal  authorities,  and 
the  figures  given  alio's^e  show  that  so  far  progress  has  been  rapid. 

The  Navigation  of  the  Amazon  and  the  Trade  of  Bolivia. — 

According  to  a  Times  correspondent,  the  Englani]  and  the  Holhtnd,  steamers 
of  6600  tons  dead-weight  capacity  each,  and  drawing  18  feet  of  water, 
both  of  the  class  known  as  "tramps,"  have  accomplished  a  voyage  from 
England  to  Porto  Yelho  do  Santo  Antonio,  a  port  situated  on  the 
Madeira  River,  the  principal  tributary  of  the  Amazon,  which  joins  the 
Amazon  just  below  Manaos.  It  is  about  700  miles  from  Para,  at  the 
mouth  of  the  Amazon,  to  the  mouth  of  the  Madeira,  and  about  another 
600  miles  from  the  mouth  of  the  Madeira  to  Porto  Velho,  which  has 
never  been  ^asited  l^efore  by  steamers  of  so  large  a  tonnage.  The  voyage 
is  all  the  more  noteworthy  as  the  charting  of  the  Madeira  River  is  very 
imperfect.  It  has,  however,  pro^■ed  that  the  Madeira  River  is  perfectly 
safe  for  navigation  by  ocean-going  steamers  of  this  class  during  about 
five  months  of  the  year. 

It  is  computed  that  the  Amazon  and  its  tributaries  comprise  6000 
miles  of  safe  river  navigation.  As  has  been  stated,  navigation  on  the 
Madeira  River  extends  up  to  Porto  Yelho,  a  distance  of  about  600  miles. 
From  Porto  Velho  to  Guajara-Mirim  naA'igatiou  is  interrupted  by  a  series 
of  falls,  and  above  Guajara-Mirim  it  is  reckoned  that  there  are  agtyn 
about  4000  miles  of  river  navigation  on  the  Madre-de-Dios,  Beni, 
Mamor6,  Guapore,  and  other  rivers  rising  in  the  highlands  of  Bolivia  and 
of  Matto  Grosso,  the  largest  State  of  Brazil. 

As  far  back  as  1871  an  attempt  was  made  to  construct  a  railway 
from  Porto  Yelho  to  Guajara-Mirim  to  reduce  the  high  cost  of  transport 
down  the  Madeira  River  to  the  Amazon,  which   high  cost  was  and  is 
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caused  by  the  necessity  for  discharging  canoes  bringing  down  goods  from 
Bolivia,  and  carrying  both  goods  and  canoes  round  the  falls,  in  which 
process  very  often  goods,  canoes,  and  the  Indian  boatmen  are  lost.  For 
vai'ious  reasons  this  and  other  attempts  failed.  Under  the  Treaty  of 
Petropolis,  concluded  in  1904,  Brazil  agreed  with  Bolivia  to  build  the 
Madeira-Mamore  Railway,  and  at  the  beginning  of  1907  a  fresh  start  was 
made  in  this  important  enterprise.  AVork  upon  it  is  now  progressing 
very  rapidly  under  the  best  possible  conditions. 

Along  most  of  the  rivers  above  mentioned  vast  forests  are  encountered, 
abounding  in  groves  of  the  Syphonia  el !(.•<! ica,  from  which  the  best  quality 
of  india-rubber  known  as  "  Para  "  rubber  is  obtained.  These  forests  have 
only  been  tapped  on  the  fringes  on  account  of  the  enormous  difficulties 
of  transport.  Apart  from  this,  the  natural  outlet  for  products  of  the 
lowlands  of  Bolivia,  of  the  eastern  plateau,  and,  in  fact,  of  all  the  eastern 
slope  of  the  Andes,  is  by  the  Madeira  Itiver,  which  shortens  the  voyage 
to  Europe  or  America  by  several  weeks  as  compared  with  the  long  and 
painful  journey  over  the  Andes,  down  the  western  slope  of  the  Pacific, 
and  round  Cape  Horn. 

Bolivia  is  a  country  incredibly  rich  in  precious  minerals,  gold, 
silver,  copper,  and  other  ores  abounding.  It  is  only  the  impassable 
barrier  to  the  ti-ansportation  of  machinery  iuM'ards  and  the  export  of 
ores  and  finished  products  outwards  which  has  prevented  the  development 
of  the  natural  wealth  of  the  country.  But  minerals  constitute  only  a 
small  part  of  Bolivia's  natural  resources.  Her  soil  produces  nearly  all 
the  cereals,  vegetable  fruits,  wheats,  etc.,  found  in  temperate  or  torrid 
zones.  For  all  these  products  the  construction  of  the  Madeira-Mamor6 
Railway  will  provide  a  means  of  transportation. 

The  Brazilian  Government  is  pursuing  a  very  wise  and  far-sighted 
policy  in  the  way  it  is  improving  the  Port  of  Para,  through  which  the 
trade  of  the  Amazon  valley  must  pass ;  the  work  under  construction  will 
enable  ocean-going  steamers  of  any  size  to  come  alongside  the  quays  and 
discharge  their  cargoes,  instead  of  lying  out  in  the  stream,  a  mile  or  more 
from  the  wharves,  as  they  at  present  do.  By  pushing  on  these  two 
works  simultaneously,  the  enormously  increased  exports  and  imports  of 
Bolivia  will  be  rapidly  and  economically  handled  both  at  Porto  Velho  do 
Santo  Antonio  and  at  Para. 


EDUCATIONAL. 


"We  have  recently  received  a  large  quarto  volume,  entitled  I'Jie  Inter- 
pretation  of  Topographic  Maps,  by  Rollin  Salisbury  and  Wallace  W.  Atwood, 
forming  Professional  Papier  60  of  the  U.S.A.  Geological  Survey,  a 
volume  which  may  be  equally  recommended  to  the  notice  of  teachers  and 
of  students.  The  volume  consists  of  170  maps,  selected  chiefly  from  the 
topographical  series  published  by  the  U.S.  Geological  Surve}',  and 
accompanied  by  sections,  diagrams,  and  in  many  instances  photographs 
of  portions  of  the  area  represented  on  the  map,  or  of  similar  areas.     In 
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addition  there  are  some  eighty  pages  of  text,  each  map  l)eing  described 
and  annotated  sepai^ately.  The  object  of  the  compilation  is  stated  to  be 
to  bring  the  topographical  maps  published  by  the  Survey  before  the 
notice  of  "  teachers  of  geography  and  geology  as  well  as  of  laymen,"  and 
showing  how  they  may  be  employed  in  teaching  these  sciences.  With 
this  object  in  view  the  maps  have  been  carefully  selected  to  illustrate 
the  main  points  in  regard  to  topography,  and  are  graduated  to  form  a 
series,  the  simpler  subjects  l)eing  first  illustrated  and  the  more  complex 
later.  To  increase  the  usefulness  of  the  book  not  only,  as  already 
indicated,  are  sections  given,  but  hints  are  given  to  students  and 
teachers  as  to  the  most  useful  directions  in  which  other  sections  may  be 
drawn.  In  the  map  interpretation  also,  the  deductions  which  may  be 
justly  drawn  from  the  map  alone  are  distinguished  from  those  which  can 
only  be  drawn  by  persons  having  a  knowledge  of  the  actual  area,  and 
references  are  very  frequently  given  to  publications  in  which  j^articular 
areas  are  fulh^  described  and  studied. 

Some  idea  of  the  scope  and  character  of  the  maps  may  be  gathered 
from  the  following  brief  summary  of  the  contents  of  the  A'olume. 

The  first  fifteen  maps  are  preliminary,  and  illustrate  the  conventional 
signs  used  in  the  U.S.  maps,  the  general  features  of  topographical  maps, 
and  the  more  elementary  points  to  be  learnt  from  the  study  of  such 
maps.  This  group  is  followed  by  seven  plates  showing  the  work  of  wind, 
which  include  both  maps  of  dune  areas,  etc.,  and  some  excellent  photo- 
graphs of  wind-eroded  areas.  The  next  group  includes  twenty-three 
plates  dealing  with  stream  erosion,  among  which  are  included  some  most 
instructive  maps  of  the  famous  canyons  of  America.  The  following 
subjects  are  then  dealt  with  in  groups  of  maps  : — Alluviation,  Topographic 
Effects  resulting  from  unequal  hardness  of  rocks,  Erosion  Cycles  (a  very 
instructive  series),  and  Stream  Piracy  and  Adjustment.  In  the  last-named 
section  there  are  some  extraordinaiily  interesting  cases  of  river  capture, 
the  maps  lieing  l)eautifully  clear,  and  the  descriptions  admirable. 
Another  series  dealing  with  the  topographic  effect  of  ground-water  includes 
some  very  interesting  examples  of  sink-holes.  In  this  section  both  topo- 
graphic and  geological  maps  are  included,  and  photographs  are  also  given 
of  the  actual  sinks,  so  that  there  is  graphic  representation  of  all  the 
elements  necessary  for  a  complete  comprehension  of  the  subject.  Next 
we  have  a  long  series  of  plates  illustrating  glaciation,  in  which  it  becomes 
apparent  how  fortunate  the  States  are  in  not  only,  like  our  own  islands, 
having  areas  showing  the  effects  of  past  glaciation,  but  also  in  retaining 
some  glaciers,  so  that  the  whole  series  of  glacial  phenomena  can  be 
illustrated  within  her  own  borders.  Among  the  maps  those  showing 
drumlins  are  especially  noteworthy.  The  next  group  includes  coastlines, 
with  some  Aery  fine  examples  of  delta-formation.  Volcanic  phenomena 
are  illustrated  by  topographic  and  geological  maps  and  by  photographs, 
and  the  volume  closes  with  a  few  plates  showing  the  Effect  of  Faults  and 
certain  Special  Types  of  Lakes. 

The  printing  throughout  is  excellent,  the  maps  being  clear  and 
legible.  Even  the  rapid  summary  given  above  will  suggest  the  im- 
pression, which  a  very  slight  study  of  the  book  confirm^,  of  the  extra- 
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ordinary  richness  in  topographical  form  of  the  area  of  the  States.  Owing 
to  its  vast  area,  and  to  the  great  elevation  of  parts  of  its  surface,  to  the 
former  glaciation  of  much  of  the  area,  and  to  the  present  glaciation  of  small 
parts,  to  the  occurrence  of  volcanoes,  and  so  on,  almost  every  imaginahle 
type  of  surface  is  illustrated  within  the  country.  The  maps  are  there- 
fore extraordinarily  varied  and  extraordinarily  interesting,  and  it  is 
hardly  possible  to  overestimate  the  value  of  the  work  to  the  teacher  or 
student  who  wishes  to  learn  how  to  make  the  best  use  of  maps.  AVe 
strongly  recommend  the  book  to  the  notice  of  all  such.  Xo  other  book 
with  which  we  are  acquainted  deals  so  fully  with  the  subject,  or  has  such 
a  wealth  of  illustration,  and  now  that  the  interpretation  of  a  topographical 
map  forms  part  of  the  examination  for  Higher  English  in  the  Scotch 
Leaving  Certificate,  the  suljject  is  one  of  great  practical  importance  to 
the  teacher. 


XEAV    BOOKS. 

EUROPE. 

The  Story  of  the  Tiveed.     By  the  Eight  Honourable  Sir  Herbert  Maxwell,  Bart. 
London  :  James  Nisbet  and  Company,  Limited,  1909.     Price  ds.  net. 

In  this  volume  is  contained  an  admirable  account  of  the  past  history  of  the 
towns  and  castles  on  the  Tweed,  from  its  source  at  Corse  Burn  down  to  Berwick- 
upon-Tweed  in  the  North  Sea,  a  fortified  town  taken  in  1482  by  the  Duke  of 
Gloucester.  The  story  of  the  Valley  of  the  Tweed  by  the  Right  Honourable  Sir 
Herbert  Maxwell,  illustrated  with  chaim'ng  photographs  of  Abbotsford,  St.  Mary's 
Loch,  Newark  Castle,  the  Eildon  Hills,  Kelso  Abbey,  Branksome  Tower,  Jedburgh 
Abbey,  and  Norham  Castle,  is  full  of  interesting  historical  sketches,  and  the 
authentic  anecdotes  and  ballads  in  which  this  beautiful  valley  is  so  prolific.  Readers 
will  find  in  this  book  a  spirited  vei'sion  of  the  story  of  how  Archibald  Douglas, 
Warden  of  the  East  Marches,  "  Belled  the  Cat"  Cochrane,  Earl  of  Mar,  in  the  kirk 
of  Lauder,  to  purge  the  Court  of  James  iii.  of  Scotland  from  "  fiddlers  and  brick- 
layers." We  find  also  accounts  of  the  dragonnades  of  John  Graham  of  Claverhouse, 
Viscount  Dundee,  the  tragedy  of  Bowhill,  the  "  Sour  Plums  of  Galashiels,"  Mary 
Queen  of  Scots'  visit  to  Bothwell  at  Hermitage  near  Jedburgh,  the  "Dowie  Dens 
of  Yarrow,"  and  of  the  visit  of  King  Edward  iii.  to  Wark,  where  he  was  enter- 
tained by  the  Countess  of  Salisbury  of  garter  fame.  The  vicissitudes  of  life  in 
Norham  Castle  ;  the  sack  of  Berwick  and  wholesale  massacre  of  its  inhabitants  in 
April  1296,  when  crests  were  first  used  on  the  helmets  of  knights  and  cannon  were 
called  "crakies  of  weir"  ;  the  battle  of  Halidon  Hill  which  put  an  end  to  Scottish 
independence  ;  the  marriage  of  Princess  Margaret  of  England  with  James  iv.  ;  the 
battle  of  Flodden  or  Branxton,  M'here  the  Scots  were  defeated  and  their  king 
killed,  are  also  all  fully  described.  The  accounts  are  diversified  with  stirring 
episodes  of  personal  adventure,  when  challenges  to  single  combat  were  offered  and 
accepted  on  both  sides.  Sir  Herbert  Maxwell  poAverfully  and  grajjhically  describes 
the  encounter  between  Douglas  and  Hotsjjur  at  Otterburn,  and  the  fight  a 
outrance  between  the  Englishman  Sir  Robert  de  Venale  and  Turnbull  of  Bedrule, 
who  was  killed.  The  reader  will  be  carried  back  to  the  times  when  these  towns 
and  castles  were,  built,  and  will  learn  the  kind  of  men  who  constructed  them. 
We  have  here  a  detailed  account  of  all  the  numerous  forays,  of  the  rapine,  sack 
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and  slaughter  which  took  place  along  the  Borders  between  the  Scots  and  English, 
as  well  as  a  graphic  sketch  of  the  changes  of  fortune  which  befell  both  sides.  In 
each  case  we  see  the  terrible  sufferings  that  either  success  or  failure  in  war 
entails.  It  is  shown  that  in  the  last  resort  success  in  war  does  not  I'est  upon  force, 
but  upon  brain-poM-er,  supplemented  by  heroism.  The  last  chapter  of  this  book 
deals  with  angling  in  the  Tweed,  and  the  author  gives  some  delightful  anecdotes 
about  Tom  Todd  Stoddart,  Professor  Wilson,  the  "Cock  o'  the  North,"  Tom 
Purdie,  and  other  expert  trout  fishermen. 

Washed  Id/  Four  Seas:  An  English  Officer's  Travels  in  the  Xear  East.  By  H.  C. 
Woods,  F.R.G-.S.  With  an  Introduction  by  Sir  Martin  Conway.  Illustrated 
with  62  photographs  by  the  author.  London :  T.  Fisher  Unwin,  1909. 
Price  Is.  6rf.  net. 

It  is  quite  true,  as  Sir  Martin  Conway  says,  that  the  Near  East  is  far  less 
familiar  to  the  ordinary  reader  than  regions  more  distant,  and  in  a  way  this  is 
natural,  for  while  a  voyage  to  our  eastern  dependencies  is  carried  out  with  ease 
and  luxury,  and  moreover  leads  to  other  lands  where  travelling  is  equally  agree- 
able, the  Near  East  is  to  the  tourist  almost  a  closed  book,  and  leads  to  countries 
where  travel  is  often  far  from  jileasant.  For  this  reason  and  because  these  regions 
are  becoming  of  distinct  political  and  commercial  importance,  Mr.  Wood's  book 
will  be  read  with  much  interest.  He  gives  a  very  vivid  and  readable  description 
of  Constantinople  itself,  and  of  the  topography  and  defences  of  the  Bosphorus  and 
Dardanelles,  which  will  bring  home  to  one  the  great  strategic  strength  of  the 
Turkish  capital.  Mr.  Woods  writes  with  an  intimate  knowledge  of  the  Turk,  and 
with  a  commendable  sympathy  with  his  racial  and  religious  standpoints.  Any 
one  wishing  to  visit  the  Balkans  or  indeed  to  studj^  the  many  interesting  questions 
which  are  arising  in  these  parts  will  find  Washed  by  Four  Seas  a  useful  and 
unpretentious  guide. 

Portugal :  its  Land  and  People.  By  W.  H.  Koebel.  With  illustrations  by  Mrs. 
S.  EooPE  DocKERY  and  from  photographs.  London  :  Archibald  Constable 
and  Co.,  Ltd.,  1909.     Priee  16.^.  nd. 

Portugal  must  always  have  a  special  interest  for  us.  She  is,  as  has  been  said, 
our  oldest  and  most  constant  ally,  moreover  her  ancient  history  of  dauntless  enter- 
prise much  resembles  our  own,  and  her  great  prince,  the  Navigator,  is  so  very 
much  one  of  ourselves,  that  we  must  perforce  have  a  warm  feeling  for  everything 
pertaining  to  the  country.  We  therefore  welcome  a  work  on  the  subject  from  so 
competent  a  hand  as  that  of  Mr.  Koebel.  He  deals,  very  wisely,  not  so  much 
with  cities  and  their  architectural  marvels,  which  have  been  amply  described  else- 
where, but  rather  takes  the  reader  into  the  country,  to  places  less  known  to  the 
traveller.  It  is  very  satisfactory  to  note  what  a  high  appreciation  the  author  has 
of  the  people  and  their  capabilities.  In  descril/ing  their  past  triumphs  of  daring 
and  adventure,  he  emphatically  declares  that  what  has  been  may  repeat  itself,  and 
he  points  out  the  great  commercial  activity  between  the  old  country  and  its  former 
colonies,  such  as  Brazil.  Many  Avill  join  with  him  in  his  expressions  of  hope  and 
confidence. 

The  description  of  Oporto,  and  the  rise  and  prosperity  of  the  British  com- 
mercial community,  reminds  one  of  the  merchant  princes  of  old  time  British  India 
and  their  magnificent  hospitality.  "  Strain  every  nerve  to  obtain  an  introduction 
to  a  port-shii^per  I  "  We  susj^ect  that  Mr.  Koebel  had  a  very  good  time  in  Oporto. 
The  illustrations  are  beautifully  done,  and  the  photographs  well  selected. 
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ASIA. 

The  City  of  Jerusalem.    By  Col.  C.  E.  Conder,  LL.D.,  M.K.A.S.,  E.E. 
London  :   John  Murray,  1909.     Price  12.s.  net. 

This  is  the  latest  of  the  admirable  series  of  books,  about  seventeen  in  all,  -which 
Col.  Couder  has  written  on  the  land  that  is  "  the  glory  of  all  lands.'"  Its  metro- 
polis is  what  here  engages  his  attention,  throughout  the  forty  centuries  of  its 
existence,  and  with  its  six  cities  the  one  above  the  other.  Few  know  better  all 
that  the  modern  city  of  Jerusalem  can  tell  of  its  past.  As  he  has  been  explorer 
and  inquirer  for  over  thirty  years  in  and  out  of  the  city,  there  is  not  a  foot  of  it  he 
does  not  know,  and  not  a  portion  of  its  history  he  has  not  studied.  What  others 
have  done  in  unearthing  and  determining  scenes  and  sites,  made  memorable  in  the 
checkered  course  of  its  extraordinary  history,  he  is  familiar  with  ;  and  his  own 
careful  researches  entitle  him  to  speak  with  authority.  He  starts  with  the  times 
before  David,  that  fleeting  figure  of  ]\Ielchisedec,  and  passes  through  the  era  of  the 
Hebrew  kings,  and  the  Greek  ages,  to  the  tunes  of  Herod  the  Great,  and  the 
Gospels,  and  on  from  the  Fall  of  Jerusalem  to  the  Eoman  City,  and  the  times,  in 
succession,  of  the  Byzantines,  the  Arabs,  the  Turks,  the  Crusaders,  and  last  of  all 
of  the  Franks  and  Moslems.  On  such  a  thorny  subject  as  the  sites  of  Jerusalem, 
differences  of  oi^inion  abound  ;  but  Conder  gives  substantial  grounds  for  the  con- 
clusions he  reaches.  The  book  is  interestingly  written,  lit  up  with  many  a 
thrilling  incident.  Illustrations  and  maps  of  the  city  at  various  j^eriods  add  to 
its  value.     It  will  hold  its  place  as  a  standard  work  on  the  Holy  City. 

Through  the  Malay  Archipdayo.     By  Emily  Eichixgs.     London  : 
Henry  J.  Drane,  Limited.     Price  6s.  net. 

This  little  volume  treats  of  the  travels  of  an  Englishwoman  over  a  track  which 
is  still  unbeaten  by  the  many.  Miss  Eicliings  has  the  knack  of  making  her  story 
both  bright  and  interesting,  and  her  word  pictures  of  the  tropical  growth  are 
almost  as  vivid  as  are  the  well-known  pictures  in  colour  from  the  brush  of 
another  Englishwoman,  Miss  Marianne  North,  who  went  over  much  of  the  ground 
which  is  covered  by  Miss  Eichings.  It  may  be  hypercritical  to  say  that  the 
latter's  pictures  are,  if  anything,  almost  too  vivid  ;  as  for  instance  when  she  speaks 
of  the  tints  of  the  growing  rice  crops  as  being  "indescribable  except  in  terms  of 
light  and  fire  '"'  and  "  of  unearthly  radiance  "  ;  and  the  English  reader  might  per- 
haps fairly  take  exception  to  her  use  of  the  Dutch  spelling,  Poelo,  in  place  of  the 
more  familiar  English  spelling  of  Pnlo  (island),  in  the  case  of  our  own  colony  of 
Penang.  These  are  minor  blemishes,  and  do  not  detract  from  the  value  of  the 
book.  The  first  part,  which  is  devoted  to  Java,  describes  a  visit  to  the  famous 
botanic  gardens  of  Buitenzorg.  This  is  familiar  ground,  but  it  is  perhaps  worth 
noting  that  the  Dutch  government  has  loyally  carried  out  its  jiromise  to  care  for 
the  tomb  of  Lady  Stamford  Eaflles  throughout  the  century  which  has  elapsed 
since  the  cessation  of  British  nde  in  the  island. 

From  Java,  the  author  goes  on  to  Macassar  and  Western  Celebes,  and  her 
account  of  a  cruise  round  the  coast  of  the  latter  huge  island,  and  of  an  expedi- 
tion which  she  pluckily  undertook  across  the  northern  peninsula  of  Minahasa, 
abound  with  interesting  details  of  a  country  and  of  peoples  which  are  beyond  the 
ken  of  the  ordinary  voyager  in  Eastern  seas.  The  appearance  of  the  people  of  the 
Minahasa  and  their  dwellings  gives  colour  to  the  idea  that  the  peninsula  may  have 
been  colonised  from  Japan  in  ancient  times,  but  the  suggestion  that  the  Japanese 
settlers  were  driven  out  of  Formosa  by  the  native  savages  appears  to  lack  proba- 
bility, as  it  is  tolerably  well  known  that  the  foreign  element  in  Formosa  was 
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mainly  Chinese,  until   after   the   war   of  1893.     The   author   is    severe   on   the 
Calvinistic  methods  of  Dutch  missionaries  in  Celebes. 

The  chapter  devoted  to  the  Moluccas  is  full  of  suggestive  allusions  to  the 
legendary  lore  of  the  Middle  Ages  as  to  the  mysterious  value  then  attached  to  the 
nutmeg,  and  to  the  fierce  conflicts  which  raged  among  European  powers  for  the 
possession  of  the  fabled  riches  of  the  Spice  Islands.  Altogether  we  can  cordially 
recommend  Miss  Richings'  book  to  the  notice  of  our  readers. 

AMERICA. 

Explorers  in  the  New  World,  be/ore  and  after  Columbus.  By  Marion 
M'MuRROUGH  MuLHALL.  Loudou  :  Longmans,  Green  and  Co.,  1909. 
Price  6s.  6d.  net. 
The  authoress  of  this  work  does  not  lay  claim  to  originality.  She  tells  us  that 
"  it  simjjly  brings  into  a  narrow  compass  facts,  some  of  which  have  lain  hidden 
for  years  in  works  not  easily  accessible  to  the  general  public  "  ;  and  elsewhere  we 
learn  that  many  of  the  sketches  have  already  appeared  in  various  other  works,  and 
some  in  English  and  American  magazines.  The  word  "explorer"  in  the  hands  of 
Mrs.  Mulhall  includes  many  classes,  which,  in  ordinary  parlance,  would  not  be 
included  in  such  a  term  ;  e.g.  merchantmen,  whose  sole  object  of  travel  was  profit, 
buccaneers  and  pirates,  privateers  and  the  like,  who  kept  to  the  beaten  pathways 
of  the  sea,  where  they  were  most  likely  to  find  their  prey.  Exploration  was  in  no 
way  a  part  of  their  programme.  We  have  also  several  chapters  devoted  to  purely 
military  exploits,  such  as  the  capture  of  Buenos  Aires  by  Beresford  in  1806,  and 
tliat  of  Monte  Video  by  Auchnnity  in  1807.  Indeed  the  greater  part  of  the  work 
deals  with  naval  and  military  expeditions  undertaken  against  and  by  the  South 
American  States,  and  the  authoress  is  at  pains  to  emjihasize  the  share  taken  in 
them  by  European  officers.  In  this  she  has  taken  much  trouble,  and  has  rescued 
from  well-merited  oblivion  a  mass  of  facts,  much  of  which,  we  fear,  will  have 
no  great  temporary,  far  less  permanent,  interest  to  the  ordinary  reader.  The 
last,  and  to  some  people  the  most  interesting,  chapters  of  the  book  narrate  the 
story  of  the  rise  and  fall  of  the  Jesuit  missions  in  Paraguay — a  story  which  Mrs. 
Mulhall  sets  forth  from  the  point  of  view  of  a  devout  member  of  the  Roman 
Catholic  Church.  "  May  it  not  be  possible,"  she  asks,  "  that  St.  Thomas  passed 
from  China  into  America,  or  that  the  Guaranis  had  some  intercourse  with 
Chinese  Christians  I  It  is  very  curious  that  the  word  '  tea '  is  Cha  in  China, 
and  Caa  in  Guarani,  and  that  Chih-li,  one  of  the  divisions  of  the  Chinese  empire, 
has  almost  the  same  name  as  the  country  south  of  Peru."  This  line  of  argument 
•irresistibly  recalls  the  famous  Discourse  to  prove  the  Antiquity  of  the  English 
Tongue  by  Dean  Swift.     The  book  stands  much  in  need  of  a  good  index. 

GENERAL. 

^^  The  Car"  Boad  Book  and  Guide.  An  Encyel opcvdi a  of  Motoring.  Edited  and 
Revised  by  Lord  Montagu.  London  :  The  Car  Illustrated,  1909.  Price 
12.?.  M.  net. 

Appearing  as  it  does  in  its  fifth  edition,  edited  and  revised  by  one  of  the 
highest  authorities  on  motoring,  this  admirable  Road  Book  is  not  only  a  full  and 
safe  vade  mecum  through  Great  Britain  and  Ireland,  but  contains  Bartholomew's 
excellent  Motoring  Map  (16  miles  to  the  inch),  and  every  kind  of  information 
motorists  require.  Each  route  is  illustrated  by  a  little  sketch-map  which  they 
will  find  of  the  utmost  use,  while  the  route  itself  furnishes  not  merely  the  names 
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and  distances  of  all  towns  and  villages  i^assed,  but  the  declivities  met  with.  We 
think  that  "tolls"  might  also  have  been  given,  as  the.se  vary  so  much,  for  recently 
on  crossing  the  Ouse  in  a  motor-car  at  Whitley  Bridge  we  had  to  pay  9d.,  while 
crossing  the  Trent  at  Newton  near  Lincoln  the  charge  was  2s.  The  Eoad  Book 
specifies  "  ferries,"  but  refers  much  too  indulgently  to  the  "  excellent  boats "' 
serving  the  "Queen's  Ferry"  near  the  Forth  Bridge.  Neither  the  boats  nor  the 
wharves  and  gangways  are  worthy  of  so  important  a  ferry  as  this  on  the  "  Great 
North  Road,"  which  leads  to  Rosyth  Naval  Base,  and  to  the  "  garden  city  "  to  be 
erected  there. 
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We  have  received  the  following  books  : — 

South  Africa.  (Romance  of  Empire  Series.)  By  Ian  D.  Colvis.  With 
twelve  Reproductions  in  Colour  of  Original  Drawings  by  G.  S.  Smithard  and  J.  S. 
Skelton.  Demy  8vo.  Pp.  xvi  +  328.  London:  T.  C.  and  E.  C.  Jack,  1909. 
Price  6s.  net. 

A  Junior  Course  of  Comparative  Geographtj  consisting  of  Coxirse  A  of  '■'■  A 
Frogresskc  Course  of  Comparative  Geographij"  including  Complete  Series  of  Maps. 
By  P.  H.  L^EsTRANGE,  B.A.  New  Edition.  With  142  pages  of  Maps,  and  146 
Pictures  and  Diagrams.  Crown  8vo.  Pp.  viii  +  384.  London  :  George  Philip 
and  Son,  Ltd.,  1909.     Price  3.?.  6d.  net. 

A  Junior  Course  of  Comparative  Geograpihy.  Port  I. — Princijjles  of  Geography. 
P.  H.  L'EsTRANGE,  B.A.  With  18  pages  of  Maps  and  46  Pictures  and  Diagrams. 
Crown  8vo.  Pp.  iv  +  72.  London:  George  Philip  and  Son,  Ltd.,  1909.  Price 
lOd.  net. 

Things  Seen  in  Holland.  By  Charles  E.  Rocke.  With  fifty  Illustrations. 
Crown  8vo.     Pp.  244.     London  :  Seeley  and  Co.,  Ltd.,  1910.     Price  2s.  net. 

Henry  Hudson  in  Holland:  An  Inquiry  into  the  Origin  and  Objects  of  the 
Voyage  which  led  to  the  Discovery  of  the  Hudson  River.  With  Bibliographical 
Notes.  By  Hen.  C.  Murphy.  Demy  8vo.  Pp.  xii  +  150.  The  Hague: 
Martinns  Nijhoff,  1909.     Price  8.?.  Ad.  net. 

The  Recognition  of  Minerals,  being  a  Collection  of  Notes  and  Simple  Tests  for  the 
use  of  Travellers  and  Prospectors.  By  C.  G.  Moor,  M.A.,  F.I.C.  With  Mono- 
graphs on  Geology,  Ore  Deposits,  etc.,  by  Donald  A.  ]\Lvcalister,  Assoc.  R.S.M., 
F.G.S.  Demy  8vo.  Pp.  vii  +  247.  London:  The  Mining  Journal,  1909. 
Price  7s.  6d.  net. 

Am  Rio  Negro:  Pin  Znktinftsgebiet  germnnischcr  Niederlassung.  Drei 
Reisen  nach  clem  argentinischen  Rio  Negro-Territorlvm.  Mit  90  Illustra- 
tionen,  2  Karten  und  1  Situationsplan.  Yon  M.  Alemann.  Demy  8vo.  Pp. 
xvi  +  176.     Berlin  :  Dietrich  Reiraer  (Ernst  Vohsen),  1907. 

Spain  of  the  Spanish.  By  ]\Irs.  Villiers-Wardell.  With  32  full-page 
plate  Illustrations.  Crown  8vo.  Pp.  viii +  264.  London:  Sir  Isaac  Pitman 
and  Sons,  Ltd.,  1909.     Price  Qs.  net. 

Life  and  Labour  in  Australia  :  Being  Personal  Experiences  and,  Observations. 
By  E.  Waltham.  Crown  8vo.  Pp.  188.  London  :  Henry  J.  Drane,  Ltd.,  1909. 
Price  Zs.  6d. 

Henry  Hudson  :  A  Brief  Statement  of  his  Aims  and  Ach  ievements.  By  Thomas 
A.  Janvier.     To  which  is  added  a  newly-discovered  Partial  Record  now  first 
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published  of  The  Trial  of  the  Mutineers,  by  whom  he  and  others  were  abandoned 
to  their  Death.  Crown  8vo.  Pp.  xiii  +  148.  London:  Harper  and  Brothers, 
1909.     Price  3s.  6(7.  net. 

Norwegian  Self-Taught  with  Phonetic  Pronunciation.  By  C.  A.  Thimm. 
Fourth  Edition.  Revised  and  Enlarged  by  P.  Th.  Hanssen.  Crown  8vo. 
Pp.  128.     London  :  E.  Marlborough  and  Co.,  1909.     Price  2s.  6d.  ; 

Through  Persia  from  the  Gulf  to  the  Caspian.  By  F.  B.  Bradley-Birt,  LC.S., 
F.R.G.S.  With  31  Illustrations  and  a  Map.  DemySvo.  Pp.  x  +  325.  London: 
Smith,  Elder  and  Co.,  1909.     Price  Us.  Gd.  net. 

History  of  Scotland.  Vol.  III. — From  the  Eevolution  of  1689  to  tlie  Disruption, 
1843.  By  P.  Hume  Brown,  M.A.,  LL.D.  Crown  8vo.  Pp.  xi  +  497.  Cam- 
bridge :  The  University  Press.     Price  4.?.  (id.  net. 

Fact  and  Fiction  in  the  Story  of  Bannockburn.  By  John  E.  Shearer, 
F.S.A.Scot.,  F.R.S.G.S.  Demy  8vo.  Pp.  128.  Stirling:  R.  S.  Shearer  and 
Son,  1909.     Price  6s.  net. 

Pound  about  Morocco  and  the  Canaries.  By  John  Wright,  M.B.,  CM. 
Crown  8vo.     Pp.  59.     Glasgow  :  The  Grant  Educational  Co.,  Ltd.,  1909. 

Cairo  and  its  Environs.  By  A.  0.  Lamplough  and  R.  Francis.  Illustrated 
in  colour.  4to.  Pp.  xvii  +  191.  London:  Sir  Joseph  Causton  and  Sons,  Ltd., 
1909.     Price  20s.  net. 

An  Introduction  to  Military  Geography.  With  Maps  and  Sketches.  By 
Brigadier-General  E.  S.  May,  C.B.,  C-M.G.  Demy  8vo.  Pp.  xvi  +  274 
London  :  Hugh  Rees,  Ltd.,  1909.     Price  8s.  6d.  net. 
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A  HUNDRED  YEARS  OF  COMMERCE  BETWEEN  ENGLAND 
AND  AMERICA! 

By  Geo.  G.  Chisholm,  M.A.,  B.Sc,  Lecturer  in  Geograph}-  in 
the  University  of  Edinburgh. 

AVhex  the  head  of  the  geographical  department  of  this  great  university 
did  me  the  honour  to  invite  me  to  deliver  a  lecture  here,  and  I 
accepted  that  invitation,  I  had  at  once  to  bethink  myself  of  the  choice 
of  a  subject.  From  the  first  I  considered  that  it  ought  to  be  one 
of  some  special  interest  to  you,  if  not  as  citizens  of  Chicago  at  least 
as  inhabitants  of  America,  and  that  it  would  be  most  appropriate  if 
at  the  same  time  it  were  such  that  that  interest  was  connected  with 
your  relation  to  us  on  the  other  side  of  the  Atlantic.  The  subject 
I  have  chosen  seemed  to  me  one  well  fitted  to  fulfil  these  conditions, 
and  in  the  end  I  adopted  it  because  it  would  give  me  an  opportunity 
to  express  again  some  ideas  that  have  rightly  or  wrongly  possessed  me 
for  many  years,  and  which  become  only  the  more  obtrusive  as  I  grow 
older.  I  have  thus  in  this  lecture  nothing  new  to  lay  before  you.  I  am 
merely  repeating  myself.  I  am  proposing  to  say  with  greater  fulness  and 
explicitness  things  that  are  already  found  in  the  first  edition  of  my 
HanJhook  of  Coiiniiercml  Geography,  the  book  through  which  alone,  I  pre- 
sume, I  can  be  already  known  by  name  to  a  few  of  you. 

Before  entering  on  my  subject,  however,  I  had  better  give  definitions 
of  two  terms  in  it  which  usage  makes  ambiguous.  First,  by  America  I 
want  you  to  understand  that  I  mean  America,  not  the  United  States  of 
America,  for  which  that  noun  and  the  corresponding  adjective  have  come 
to  be  so  familiarly  used  in  consequence  of  the  cumbrousness  of  the  name 
of  your  country  and  the  resulting  lack  of  any  corresponding  adjective. 

1  A  lecture  delivered  in  the  University  of  Chicago  on  the  20th  of  August  1909. 
VOL.  XXV.  2  S 
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But,  secondly,  I  have  to  state  that  by  England  I  do  not  mean  England, 
but  the  United  Kingdom,  a  term  equally  inconvenient  with  that  of  the 
United  States  of  America. 

By  stating  expressly  that  I  mean  to  include  in  this  brief  survey  a  con- 
sideration of  English  trade  for  a  century  not  merely  with  the  United 
States  but  with  the  whole  continent  of  America,  I  may  seem  to  have 
made  a  subject  already  impractical)ly  large  only  more  obviously  incapable 
of  being  dealt  with  in  the  time  at  my  disposal,  and  I  must  accordingly 
point  out  the  limitations  that  I  mean  to  impose  on  myself  in  handling  it. 
First,  I  purpose  to  treat  it  so  far  as  possible  solely  from  the  geographical 
point  of  view.  For  the  most  part  I  am  going  to  leave  out  of  account 
the  economic  effects  of  tarifl'  legislation.  Tliat  is  not  my  province.  To 
enter  upon  it  would  inevitably  lead  me  into  an  amount  of  detail  that 
could  not  possibly  be  considered  within  an  hour.  Moreover,  that  aspect 
of  my  subject  has  already  been  reviewed  by  Professor  Chapman,  so  far 
as  the  United  States  is  concerned,  and  after  all,  English  trade  with  the 
United  States  is  and  long  has  been  l^y  far  the  most  important  part  of  our 
trade  with  America. 

But,  secondly,  I  propose  to  consider  only  the  broad  features  of 
English- American  trade,  and  the  subject  would  not  have  been  chosen  by 
me,  had  it  not  been  that  I  believe  there  are  certain  broad  features  in  the 
history  of  that  trade  during  the  last  hundred  years  which  are  worthy  of 
attention,  as  illustrating  a  process  of  evolution  that  has  been  going  on 
within  that  time  and  is  pregnant  of  suggestions  with  regard  to  the 
future. 

The  features  to  which  I  refer  are  so  broad  that  even  very  imperfect 
statistical  information  may  be  relied  on  in  some  cases  as  indicating  their 
nature,  so  that  I  am  not  deterred  from  beginning  my  examination  of  the 
nature  of  this  evolution  by.  making  use  of  rather  doubtful  and  otherwise 
unsatisfactory  figures.  These  figures  relate  to  the  period  1806-10,  a 
period  which,  in  consequence  of  the  disturbances  due  to  war  at  that  time, 
is  ill  fitted  to  illustrate  normal  commercial  relations,  but  for  all  that 
should  not  be  disregarded.  I  give  here  only  the  results  of  my  calcula- 
tions. The  figures  on  which  they  are  based  are  found  on  p.  99  of  the 
second  (1815)  edition  of  Colc^uhoun's  Treatm  an  the  JVealih,  Poicer,  and 
liesovrms  of  the  British  Einjiire,  but  they  agi'ee  with  those  given  on  p.  359 
of  Porter's  Progress  of  the  Nation  so  far  as  the  tables  correspond, 
although  they  differ  considerably  from  those  in  another  table  given  on 
p.  356  of  Porter.  In  Colquhoun's  tables  the  Irish  trade  with  Great 
Britain  is  entered  as  a  separate  item  both  on  the  import  and  export  side, 
and  is  included  in  the  totals  of  the  imports  and  exports,  but  for  all  that 
it  would  appear  from  the  manner  in  which  the  tables  are  given  both  by 
Cohjuhoun  and  Porter  that  the  figures  are  intended  to  include  all  the 
exports  of  Ireland  to  and  all  the  imports  into  Ireland  from  foreign 
countries  and  British  colonies  and  dependencies,  and  for  that  reason  I 
have  followed  the  procedure  of  Colquhoun  in  omitting  the  trade  between 
Great  Britain  and  Ireland  from  the  totals. 

After  these  explanations  I  now  give  some  of  my  calculations.  On 
the  average  of  the  years  1806-10,  the  annual  value  of  the  imports  into 
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England  was  £4:9"-l:8  millions,  of  which  16  per  cent,  came  from  British 
North  America  and  the  United  States  (unfortunately  in  the  case  of 
imports  these  two  parts  of  America  are  not  distinguished  by  Colquhoun, 
and  Porter  gives  no  table  of  imports  distinguishing  origins),  26  per  cent, 
from  the  remainder  of  America.^  The  average  annual  value  of  the 
general  exports  was  £49*6 1  millions,  of  which  11-2  per  cent,  went  to 
British  North  America,  19 "3  per  cent,  to  the  United  States  (together 
30*5  per  cent,  of  the  exports  against  only  16  per  cent,  of  the  imports 
from  those  two  regions),  and  20"6  per  cent,  to  the  rest  of  America.  The 
exports  of  foreign  and  colonial  origin  are  also  of  some  interest.  Their 
total  average  annual  value  was  £9 '6  7  millions — about  the  same  propor- 
tion of  the  aggregate  exports,  roughly  one-fifth,  as  at  the  present  day. 
In  American  trade  the  share  of  these  that  went  to  the  United  States  was 
the  lowest,  2'7  per  cent.,  that  to  the  West  Indies,  etc.,  10  per  cent.,  that 
to  British  North  America  5 '2  per  cent. 

In  the  same  period  the  imports  from  all  the  British  tropical  posses- 
sions in  America  into  England  ^  made  up  nearly  1 7  per  cent,  of  the  total 
value  of  the  imports,  that  of  British  exports  to  those  possessions  ^  was 
equal  to  10|  per  cent,  of  the  total  British  exports.  These  last  figures  are 
of  peculiar  interest  as  illustrating  one  essential  difterence  between  now 
and  then,  for  in  the  first  lustrum  of  the  twentieth  century  the  pei'centage 
value  of  British  imports  from  the  same  source  had  sunk  to  less  than  one- 
half  (0"5  per  cent.),  that  of  the  British  exports  to  those  possessions  had 
fallen  to  0'9  per  cent,  of  the  total.  At  the  same  period  the  proportions 
of  British  trade  with  the  other  regions  above-named  were  as  given 
below  : — 

Imports,  Exports, 

per  cent.  per  cent. 

British  North  America,     .        i'o  \  ^^^.„  3-4 

United  States,           .          .      23-1/"'  11-4 

Remainder  of  America,      .        7"0  8*7 

Before  considering  the  meaning  of  the  changes  expressed  in  these 
figures  it  will  be  well  to  make  a  brief  survey  of  the  nature  of  British- 
American  trade  in  the  early  part  of  last  century.  Beginning  with  the 
British  West  Indies  or  rather  the  British  tropical  possessions,  which  were 
then  so  important,  we  find  the  main  articles  of  export  were  for  the  most 
part  what  they  still  ai'e.  Raw  sugar  was  by  far  the  most  important, 
followed  by  rum,  coftee,  raw  cotton,  mahogany  (chiefly  from  British 
Honduras),  logwood  and  other  dye-woods,  pimento  (nearly  all  then  as  now 
from  Jamaica),  cacao  (mainly  then  as  now  from  Trinidad),  ginger,  and 
others. 

From  Mexico  the  precious  metals,  especially  silver,  made  up  then  as 
now  the  great  bulk  of  the  value  of  the  exports.  The  earliest  year  for 
which  I  have  any  information  pretending  to  definiteness  is  1842,  and 

1  Colqiilioun  says  the  West  ludies,  but  it  is  quite  evident  from  the  composition  of  his 
tables,  and  from  figures  given  elsewhere  in  his  book  and  by  other  authorities,  that  under 
that  term  he  includes  all  America  south  of  tlie  United  States. 

2  As  given  on  p.  378  of  vol.  v.  of  MacGregor's  Commercial  Statistics,  Loudon,  1850. 
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then  specie  constituted  more  than  90  per  cent,  of  the  vakie  of  Mexican 
exports,  the  remainder  being  composed  mainl}'  of  cochineal,  jalap  and 
other  drugs,  l^esides  hides.  At  that  time  England  had  a  decided  lead  in 
the  shipping  of  that  country.^ 

Central  America  was  in  the  early  part  of  last  century  visited  only 
l)y  small  vessels  from  the  West  Indies  and  the  United  States,  and  no 
statistical  account  of  its  trade  at  that  time  is  possible.' 

From  New  Grenada  (Colombia)  the  principal  exports  to  England 
about  1840  were  specie  (doubloons)  and  small  quantities  of  platinum, 
dividivi,  tobacco,  maize,  and  beasts  of  burden.  About  three-fifths  of  the 
import  trade  was  English. 

Venezuelan  coffee  and  cacao  were  both  export  products  in  the  first 
half  of  the  same  century.  In  1 8 1 2  the  production  of  coftee  in  Venezuela 
was  estimated  at  5,000,000  lbs.  ;  in  1840-41  the  export  was  upwards 
of  26,000,000  lbs.  In  1838-9  England  had  only  the  second  place  in 
trade  with  that  country,  the  United  States  coming  first. 

Already  in  the  early  forties  of  the  nineteenth  century  Brazil  was  one 
of  the  greatest  coftee-growing  countries  of  the  world,  supplying  the 
United  States  Avith  half  its  requirements,  but  England  had  only  a  small 
share  in  this  trade  except  as  a  carrier. 

Guayaquil  was  known  for  its  cacao  even  in  Humboldt's  time  (early 
in  the  nineteenth  century),  but  e^en  in  the  early  forties  the  total  trade  of 
Ecuador,  from  Avhich  cacao  then  as  now  was  the  chief  export,  was  trifling. 

In  1840  England  furnished  Peru  with  60  per  cent,  of  the  value  of 
her  imports.  The  destination  of  the  exports  of  that  country  is  not 
mentioned  by  MacGregor,  but  he  states  their  nature.  Bullion  and  specie 
made  up  more  than  four-fifths  of  the  value,  nitrate  of  soda,  alpaca  and 
sheep's  wool,  cotton  and  copper  coming  next.  Nitrate  of  soda,  it  may  be 
mentioned,  first  came  to  England  in  1820,  but  a  regular  trade  in  this 
article  did  not  begin  to  develop  till  ten  years  later.  Not  till  ten  years 
after  that  did  one  see  the  beginnings  of  the  trade  in  Peruvian  guano.  The 
first  attempts  to  introduce  that  commodity  into  Europe,  in  1832,  failed, 
but  in  1840  a  cargo  sent  to  London  sold  so  advantageously  that  a  trade 
rapidly  grew  up,  though  it  soon  met  Avith  severe  competition  from  guano 
of  African  origin. 

Bolivian  trade  in  those  times  was  too  insignificant  for  notice.  In 
1837  British  imports  into  Chile  made  up  about  60  per  cent,  of  the  total. 
The  exports  consisted  chiefly  of  silver  and  copper,  but  included  also 
gold,  wheat,  flour,  hides,  cow-horns,  nitrate  of  soda,  and  cinchona  bark, 
as  well  as  tallow  from  Mendoza  in  the  Argentine  Republic. 

The  direct  trade  with  the  Argentine  Republic  was  all  centred  at 
Buenos  Aires,  which  in  1836  was  entered  by  49  British  ships  of  9759 
tons,  out  of  a  total  of  213  ships  of  36,1 17  tons,  but  carrying  goods  to  the 
A-alue  of  £675,000  (more  than  95  per  cent,  from  Liverpool)  out  of  a  total 
of  .£1,149,000.  The  return  cargoes  consisted  mainly  of  ox-hides,  horns 
and  hoofs,  talloAV,  nutria  skins  and  wool.  The  wool  Avas  then  a  small 
item,  but  Mr.  MacGregor  notes  that  it  is  adA-ancing  both  in  quality  and 

1  MacGregor,  Commerdal  Statistics,  pp.  1183,  1185.  «  Ihi(t.,  p.  1240. 
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<[uantity  and  must  prove  highly  advantageous  in  the  commercial  relations 
of  that  country  with  England.^  It  is  interesting,  however,  to  note  that 
already  in  1843  the  quantity  of  wool  sent  to  France  was  greater  than 
that  sent  to  England,  and  that  liones  formed  by  far  the  most  important  com- 
modity in  the  import  of  which  England  greatly  predominated  over  France. 

Turning  now  to  the  temperate  parts  of  North  America,  I  begin  Avith 
the  British  possessions.  MacGregor"^  gives  a  statement  of  the  trade  of 
Canada  for  1808,  distinguishing  the  origin  of  the  imports  but  not  the 
destination  of  the  exports.  The  principal  articles  then  exported  weie 
pot  and  pearl  ashes  (the  largest  item  individually  mentioned),  timber  and 
lumber,  and  furs.  Wheat,  biscuit  and  flour  made  up  nearly  one-sixth  of 
the  total  value,  which  is  given  as  £1,156,000.  Of  the  total  imports, 
valued  at  £610,000,  the  value  imported  from  England  was  £3.30,000,  of 
which,  however,  £130,000  represented  AVest  Indian  produce.  The  re- 
mainder came  from  the  United  States.  For  later  years  MacGregor  gives 
only  a  statement  of  the  external  trade  of  the  difi'erent  colonies  by  sea, 
which  leaves  out  of  account  a  very  considerable  trade  carried  on  between 
Canada  and  the  United  States  by  inland  navigation.  It  is  enough  there- 
fore to  say  that  of  this  sea-borne  commerce  in  the  case  of  Canada  90  per 
cent,  or  more  of  the  value  represented  trade  carried  on  with  England,  to 
which  the  principal  Canadian  exports  were  timber,  ashes,  and  grain,  the 
value  of  the  grain  always  exceeding  that  of  the  ashes  from  1840  onwaixls. 
The  total  quantity  of  wheat,  including  the  wheat  equivalent  of  Hour  ^  (in 
which  form  the  bulk  of  the  export  took  place),  exported  to  England  in 
1840  was  1'67  million  bushels,  in  1844  2'14  millions. 

In  the  case  of  the  maritime  colonies  the  percentage  of  British  trade 
was  smaller  owing  to  the  large  quantities  of  fish  sent  chiefly  to  the 
British  West  Indies.  As  all  the  external  trade  of  Newfoundland  is 
necessarily  by  sea  it  may  be  worth  while,  in  that  ease,  to  be  a  little 
fuller  and  more  definite.  In  1835  the  total  value  of  the  imports  was 
£644,000,  of  which  52  per  cent,  came  from  England;  in  1844  the  total 
was  £802,000,  of  which  England  furnished  48  per  cent.,  the  United  States, 
British  America,  Germany,  the  non-British  West  Indies  (not  after  1838 
the  British  West  Indies)  and  Denmark  each  sharing  largely  in  the  re- 
mainder. The  values  of  the  exports  in  the  corresponding  years  were 
£773,000  and  £916,000,  of  which  in  1835  40  per  cent,  went  to  the 
United  Kingdom,  36  per  cent,  to  the  Iberian  Peninsula,  and  8  per  cent, 
to  the  British  (none  to  the  non-British)  West  Indies.  In  1844  the 
share  of  the  Iberian  Peninsula  was  only  30  per  cent.,  but  the  proportions 
in  the  other  cases  were  nearly  the  same. 

Lastly  I  come  to  the  United  States.  To  give  some  idea  of  the  pro- 
portion of  British  trade  in  the  trade  of  that  country  in  the  early  years 
of  last  century,  I  take  from  Pitkin's  SfdfisHcal  J  lew  of  the  Uniti'd  States'^ 
(1817)  the  figures  showing  the  expox'ts  for  1815  and  1816,  the  first  two 

1  Commercial  Statistics,  vol.  iii.  p.  1381.  2  Jbid.^  vol.  v.  p.  255. 

3  In  making  this  calculation  I  am  taking  five  bushels  of  wheat  as  equal  to  one  barrel  of 
flour,  according  to  the  statement  (for  the  United  States)  in  MacGregor's  Commercial 
Statistics,  vol.  iii.  p.  848. 

•*  Pp.  37,  202. 
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years  of  peace  after  the  war  of  1812-14.  From  these  figures  it  would 
appear  that  on  the  average  of  these  two  years  the  value  of  the  total 
exports  from  the  United  States  was  about  £13,500,000  (67  million 
dollars),  of  which  35  per  cent,  went  to  England,  that  of  the  domestic 
exports  about  £11,000,000  (55  million  dollars),  of  which  41|  per  cent, 
went  to  England.  There  is  no  definite  information  as  to  the  total 
imports,  but  the  value  of  British  goods  imported  into  the  United  States 
at  that  time  appears,  from  what  is  stated  hy  Pitkin,^  to  have  been  at 
least  twice  as  gi-eat  as  that  of  the  exports  from  the  United  States  to 
Great  Britain. 

"The  principal  articles  exported  to  Great  Britain  and  Ireland,"  says 
Pitkin,  "  are  cotton,  tol)acco,  rice,  occasional!}^  wheat  and  flour,  flax  seed, 
naA'al  stores,  such  as  pitch,  tar,  and  turpentine,  timber  and  plank  staves 
and  heading,  pot  and  pearl  ashes,  whale  and  spermaceti  oil." 

To  all  the  countries  of  America  at  this  time  the  principal  British 
exports  were  cottons,  woollens,  and  other  textiles,  various  other  manu- 
factured articles,  besides  coal  and  salt.  Reviewing  the  particulars  as  to 
the  exports  to  England  given  with  reference  to  different  countries,  and 
making  a  similarly  comprehensive  statement  under  that  head,  one  may 
say  that  they  consisted  mainly  of  the  products  of  agriculture  for  which 
the  climate  of  England  is  unsuited,  together  with  mineral  and  forest 
products,  and  products  of  the  sea.  Agricultural  produce  of  a  kind 
suited  to  the  English  climate  occupied  a  comparatively  small  place.  The 
cost  of  transport  was  then  too  great  a  hindrance  in  the  way  of  an 
extensive  trade  in  such  commodities. 

Bearing  that  in  mind,  let  us  now  return  to  the  West  Indian  trade  of 
1S06-10.  The  articles  which  England  received  from  her  AVest  Indian 
possessions,  and  which  made  up  so  large  a  proportion  of  her  total  import 
trade,  Avere  almost  entirely  in  a  climatic  sense  tropical  products,  whether 
cultivated  or  luicultivated.  All  the  costs  of  transport  to  a  country  in 
the  temperate  zone  where  they  were  Avanted  had  to  be  borne  in  that 
country,  however  high  those  costs  might  be.  Of  the  commodities  which 
England  then  imported  from  the  AVest  Indies,  sugar  alone  made  up  more 
than  half  the  value.  With  the  exception  of  rice,  this  is  the  bulkiest  of 
all  products  of  tropical  agriculture  in  proportion  to  its  value.  The 
relative  cost  of  caiTiage  is  consequently  at  all  times  high,  and  in  those 
times  was  very  high.  The  local  cost  of  sugar  in  the  West  Indies  was 
then  also  much  higher  than  at  present.  On  the  average  it  was  estimated 
in  1812  at  34s.  a  cwt.,  to  which  freight,  insurance  and  commissions  Avere 
estimated  to  add  15s.  9d.,  making  a  total  of  49s.  9d.  on  the  British  side 
of  the  Atlantic.  In  1905  the  Jamaican  export  price  of  I'aAv  sugar  Avas 
about  10s.  8d.,  the  Briti-sh  import  price  about  13s.,  so  that  2s.  4d.  in  that 
year  covered  all  these  costs  on  the  same  quantity.  Seeing  that  these 
reductions  Avere  brought  about  directly  or  indirectly  to  a  very  large 
extent  by  the  increase  in  the  size  of  vessels  and  the  volume  of  their 
cargo  space,  an  increase  depending  on  bulkier  cargoes  than  even  sugar, 
and  implying  therefore  a  large  groAvth  of  trade  in  bulky  cargoes,  the 

1  Statistical  Viev  of  the  United  States,  p.  203. 
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changes  here  noted  go  a  considerable  way  in  accounting  for  the  diminished 
percentage  of  the  trade  of  the  West  Indies.  As  late  as  1845,  MacGregor 
tells  us,^  the  Liverpool  and  Glasgow  trade  with  the  West  Indies  was 
carried  on  by  vessels  of  from  180  to  500  tons,  that  with  South  America 
by  vessels  of  from  150  to  300  or  400  tons.  The  figures  given  aliove  for 
English  ships  entering  Buenos  Aires  in  1836  show  an  average  of  rather 
less  than  200  tons  per  ship. 

In  the  case  of  West  Indian  produce,  however,  the  influence  of  tarifis 
on  trade  with  England  is  too  important  to  l)e  ignored.  Down  to  1846 
there  was  a  high  differential  duty  on  foreign  sugar  (as  much  as  49s.  per 
cwt.),  but  this  was  greatly  reduced  in  that  year  and  l)y  progressive 
stages  till  it  was  a1)olished  from  the  year  1854.  In  the  case  of  coffee 
there  was  an  even  more  remarkable  differential  duty  on  coffee  grown  in 
British  possessions  in  the  East.  Until  1825  this  discriminating  duty 
amounted  to  56s.  per  cwt.,  and  it  was  continued  at  a  lower  rate  till  1835, 
when  it  was  so  far  modified  that  coffee  imported  from  British  India  with 
a  certificate  that  it  was  from  British  plantations  was  admitted  at  the  same 
rate  as  West  Indian  coffee. 

Finally,  we  may  note  as  an  important  cause  affecting  the  proportion 
of  British  West  Indian  trade  with  the  mother  country,  the  competition, 
largely  bounty  fed,  of  beet-sugar  with  the  great  staple  of  those  posses- 
sions. The  geographical  element  in  this  competition  may  be  appropriately 
pointed  out  here,  that  the  relatively  bulky  nature  of  that  staple  has 
caused  freight  to  be  a  more  important  consideration  in  its  case  than 
it  Avould  have  been  in  that  of  more  valual)le  commodities,  so  that  the 
vicinity  of  the  beet-sugar  countries  has  told  in  their  favour. 

Before  leaving  the  West  Indies  I  should  like  to  call  attention  to 
a  peculiar  feature  in  the  trade  which  has  already  been  mentioned  under 
Newfoundland,  and  may  have  created  some  surprise.  In  the  years  for 
which  particulars  of  the  trade  of  that  colony  were  given  it  may  be 
remembered  that  there  was  a  considerable  direct  export  trade  to  the 
British  West  Indies  but  none  to  the  non-British  ;  but,  on  the  other  hand, 
a  considerable  import  from  the  non-British  l)ut  little  or  none  from  the 
British  islands.  The  explanation  of  this,  I  have  little  doubt,  is  to  be 
found  in  the  advantage  we  have  just  been  considering,  of  carrying 
on  trade  in  bulk,  an  advantage  which  will  be  found  to  explain  some  of  the 
other  peculiarities  of  the  Newfoundland  trade  as  compared  with  that  of 
the  rest  of  British  North  America  and  more  particularly  the  Canada 
of  that  time.  Fish  is  a  commodity  bulky  enough  to  make  up  whole 
cargoes.  There  is  accordingly  an  advantage  in  sending  whole  ship-loads 
direct  to  their  destination,  especially  where  return  cargoes  can  be  obtained. 
As  the  West  Indies  have  always  been  great  consumers  of  the  products  of 
the  Newfoundland  fisheries,  this  explains  the  large  direct  export  trade  to 
the  British  West  Indies.  The  absence  of  a  return  trade  from  those 
islands  was  no  dou1)t  due  to  the  advantage  of  being  able  to  make  that 
return  trade  part  of  the  large  volume  of  trade  from  the  British  West 
Indies  to  England,  and  then  again  of  the  larger  volume  of  trade  from 
England  to  British  North  America  generally.     It  will  be  remembered 

1  Commercial  Statistics,  vol.  iii.  p.  897. 
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that  in  1808  30  per  cent,  of  the  imports  from  England  into  Canada 
represented  the  produce  of  the  British  West  Indies.  The  return  cargoes 
for  the  vessels  that  carried  fish  to  the  British  were  probably  obtained 
from  the  non-British  islands.  From  the  Iljerian  Peninsula,  which  came 
next  to  England  in  receiving  the  exports  of  Newfoundland,  the  main 
return  cargo  was  salt  The  supply  of  large  quantities  of  Imlky  provisions 
of  various  kinds  such  as  Canada  could  produce  for  herself  accounts  for 
the  considerable  share  of  direct  import  trade  from  Germany  and  Den- 
mark. Of  the  fact  that  there  was  no  direct  export  from  Newfoundland 
to  the  non-British  West  Indies  I  am  unable  to  suggest  any  explanation, 
and  I  have  not  thought  it  worth  the  trouble  of  research. 

But  to  follow  the  evolution  of  Anglo-American  trade  in  the  past 
century  it  will  he  well  now  to  consider  it  with  special  reference  to  the 
United  States.  We  have  seen  that  in  the  early  years  of  the  nine- 
teenth century  cotton,  tobacco,  and  rice  were  the  principal  exports  of  the 
United  States.  In  the  first  year  of  the  nineteenth  century  the  total 
export  of  raw  cotton  from  that  country  was  still  under  twenty-one 
million  ll)s.,  but  from  the  year  ,1793,  the  date  of  the  invention  of 
Eli  Whitney's  cotton  gin,  the  increase  in  that  export  had  been  steady 
and  rapid,  and  it  continued  to  be  on  the  whole  except  in  years  of 
war,  throughout  the  century.  From  1832,  when  the  quantity  exported 
had  come  to  exceed  320  million  lbs.,  the  value  of  this  one  article  of 
export  exceeded  that  of  all  other  articles  put  together,  at  least  down 
to  18-lr-t  inclusive,  the  last  year  for  which  figures  are  given  in  MacGregor.^ 
As  England  has  from  the  first  been  far  the  most  important  market  for  this 
commodit}^,  this  naturally  had  a  very  important  effect  in  increasing  the 
trade  between  the  two  countries.  For  the  tobacco  of  the  United  States 
England  also  continued  long  to  be  the  chief  foreign  market,  but,  unlike 
what  it  was  in  the  old  colonial  days  when  nearly  all  American  tobacco 
was  first  sent  to  England  and  Scotland,  although  the  great  bulk  of  it  was 
afterwards  re-exported,  England  had  in  this  trade  a  close  rival  in  Holland. 
A  still  smaller  proportion  of  the  rice  Avent  to  England. 

The  export  of  wheat  and  flour  from  the  United  States  was  spoken  of 
by  Pitkin  as  only  occasional,  Init  from  1821  onwards  there  was  regularly  a 
consideralile  export  of  flour  if  not  of  wheat,  always  exceeding  in  value 
the  export  of  rice  and  occasionally  that  of  tobacco.  The  total  wheat 
export  was  generally  small,  in  some  years  very  small.  From  1821  to 
1844  inclusive  there  was  only  one  year  (1840)  in  which  the  export 
to  England  exceeded  half  a  million  bushels.  Of  the  total  flour  export 
the  proportion  that  went  to  England  A^aried  greatly.  Sometimes  it  was 
only  a  small  fraction,  never  as  much  as  one-half,  the  maximum,  in  1831, 
879  thousand  barrels  (equivalent  to  about  4,400,000  bushels  of  wheat) 
out  of  1807  thousand.  In  1837  none  went  to  England  at  all.  The 
years  1837  and  1838  were  both  years  of  very  poor  harvests  in  America, 
and  in  1837  the  imports  of  wheat  from  Europe  into  the  United  States 
amounted  to  much  more  than  double  the  quantity  ever  exported  thence 
in  any  one  year. 


1  Commercial  Statistics,  vol.  iii.  p.  842. 
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It  was  long  indeed  before  the  possibilities  of  the  United  States  as  a 
grain  exporter  were  realised.  "  I  have  the  honor  to  inform  you  that 
this  post  should  be  abandoned,  because  the  country  surrounding  it  is  such 
that  it  is  impossible  for  a  population  to  live  here  sutticient  to  justify  the 
expense  of  keeping  a  fort  at  this  place."  ^  Such  was  the  opinion  conveyed 
in  1823  to  the  Secretary  of  War  of  the  United  States  by  the  commander 
of  Fort  Dearborn.  I  need  not  tell  you  that  fort  was  situated  near  where 
I  noAV  stand,  and  the  country  to  which  he  referred  was  that  which  I  have 
just  passed  through  and  seen  exuberant  in  maize,  and  just  divested  of 
large  crops  of  wheat  and  other  grains.  I  would  not,  however,  be 
understood  to  hint  that  all  the  early  visitors  to  the  West  were  so  blind  to 
the  possibilities  of  the  future.  Still  it  is  worth  noting  that  MacGregor, 
to  whom  I  have  so  often  referred,  quotes  from  a  series  of  papers  contri- 
buted to  the  FhiJadeJphia  Coiiunercial  List  as  late  as  1842  the  opinion  that 
"  to  the  north  of  45°  N.  on  this  continent  the  length  and  severity  of  the 
winters  will  prevent  the  cultivation  of  wheat  to  any  material  extent,"  and 
that  "to  us  [that  is,  the  people  of  America]  the  interest  constantly 
lessens  in  any  European  market  for  breadstuff's,  as  our  rapidly  increasing 
population  attbrds  a  moi-e  certain  market  at  home,"  the  writer  giving  as 
his  reason  for  that  opinion  that  "  it  is  evident  from  the  experience  of  the 
last  fifty  years,  that  the  increase  in  the  cultivation  of  wheat  mei'ely 
extends  in  proportion  to  the  wants  of  the  home  population,  not  giving 
any  increase  in  the  surplus  for  export,  unless  in  years  of  over-production, 
or  when  the  home  consumption  is  lessened  by  high  prices  arising  by 
unusual  demands  for  other  countries."  - 

The  rapid  growth  in  the  wheat  export  from  the  United  States  did 
not  take  place  till  the  sixties  of  last  century.  In  1849-50  the  total 
export  of  wheat  (including  the  wheat  equivalent  of  flour)  was  little  more 
than  twelve  million  bushels,  in  1859-60  upwards  of  seventeen  millions, 
but  in  1869-70  nearly  fifty -four  millions  or  twenty -nine  millions  of  cwts. 
At  these  dates  and  at  all  times  subsequently  England  was  the  chief 
mai'ket,  generally  if  not  always  taking  at  least  half  the  total.  The  first 
year  in  which  England  took  moi*e  than  ten  millions  of  cwts.  was  1861, 
when  the  amount  which  she  imported  from  the  United  States  suddenly 
rose  from  9'3  to  15*6  million  cwts.  Her  import  fell  greatly  in  the  later 
years  of  the  Civil  War,  and  it  did  not  again  reach  the  amount  of  1861 
till  1871.  There  was  a  fall  in  the  import  to  less  than  ten  million  cwts. 
in  1872,  but  in  the  year  following  a  sudden  rise  to  nearly  twenty-two 
millions,  a  figure  below  which  it  never  fell  again  till  1904.  From  1872 
indeed  there  was  a  rise,  with  fluctuations  of  course,  to  a  maximum 
of  nearly  sixty-seven  millions  in  1901.  This  rapid  expansion  in  the  last 
third  of  the  nineteenth  century  presents  a  remarkable  contrast  to  the 
history  of  the  wheat  trade  of  the  United  States  in  the  earlier  part  of  the 
century,  which  brought  forth  the  remarks  above  quoted  from  the  Phila- 
(lelpliia  Commeiridl  List. 

The  explanation   of  the  change   is   obvious.     Even  before   1860  an 


1  Quoted  on  p.  19,  No.  287,  of  the  Monthly  Consular  Reports  of  the  U.S.A. 

2  Commercial  statistics,  vol.  iii.  pp.  422,  425. 
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expansion  of  the  wheat  export  had  been  taking  place  concurrently  with 
the  extension  of  railways  in  the  prairie  states.  In  1850  Ohio,  Michigan, 
Indiana,  Illinois,  and  Wisconsin  were  the  only  states  west  of  the  Appala- 
chians and  north  of  the  Ohio  provided  with  railways,  and  the  total  length 
of  those  railways  was  under  1300  miles.  In  1860  the  railway  mileage  of 
the  same  states  had  increased  to  9583,  but  Minnesota,  Dakota,  Nebraska 
and  Kansas  were  still  without  a  single  mile  of  railway,  and  Iowa  had 
only  655  miles.  The  Civil  AVar  then  came  to  put  a  check  on  expansion, 
l)ut  in  the  latter  years  of  the  decade  1861-70  the  increase  of  railway 
mileage  in  the  west  was  very  rapid,  and  by  the  end  of  the  decade  the 
mileage  of  the  states  first  mentioned  had  risen  from  9583  to  14,701, 
that  of  the  second  group  of  states  from  655  to  6046.  By  this  time  also 
the  great  cheapening  of  ocean  transport  had  begun  through  the  extensive 
substitution  of  steamers  for  sailing  vessels,  and  of  iron  for  wood  in  the 
material  for  shipbuilding,  this  latter  a  change  of  great  importance  not 
merely  because  it  aiforded  a  larger  volume  of  cargo  space  for  the  same 
size  of  vessel,  but  also  because  it  facilitated  the  construction  of  large 
Aessels.  Both  rail  and  sea-transport  have  been  further  greatly  cheapened 
by  the  invention  of  Bessemer  steel  (1858)  and  the  inventions  that  have 
followed  in  its  train,  and  by  the  improvements  in  marine  and  locomotive 
engines.  So-called  mild  steel  was  first  made  use  of  as  a  material  for 
shipbuilding  in  1881  ^  (in  the  construction  of  the  Cunard  ss.  Servia),  and 
the  practical  introduction  of  triple  and  quadruple  expansion  engines 
dates  from  1882-4.-  The  result  of  this  latter  improvement  is  seen  in 
the  fact  that  whereas  "about  1875  a  3000  ton  ship  allowed  2200  of  its 
tonnage  for  coal,  and  800  for  cargo  :  now  [1899]  the  proportion  is  nearer 
800  to  2200."  2 

The  net  result  of  such  changes  as  affecting  wheat  may  be  seen  by 
comparing  the  interior  and  seaboard  prices  of  that  commodity  in  the 
first  half  of  the  nineteenth  century  and  at  the  present  day.  MacGregor  * 
giA'es  the  prices  of  a  bushel  of  wheat  in  eastern  Ohio  and  at  Philadelphia 
in  each  year  from  1820  to  1841.  In  1820  the  Ohio  price  of  a  bushel 
was  as  low  as  20  cents,  that  of  Philadelphia  92  cents  or  four  and  a-half 
times  as  great.  The  smallest  dift'erence  between  the  two  prices  was 
in  1836,  when  the  Ohio  price  was  $l"12i  cents,  that  of  Philadelphia 
.^r60  cents.  In  the  middle  of  July  1909  the  price  of  a  bushel  of  wheat 
at  Chicago  was  126f  cents  or  about  63 Jd.,  at  Liverpool  69cl.  Between 
1868  and  1904  the  average  cost  of  carriage  of  a  bushel  of  wheat  from 
Chicago  to  New  York  by  lake  and  rail  diminished  from  29  to  5*02  cents, 
by  all-rail  route  from  4 2 '6  cents  to  8*47  cents  in  the  case  of  grain 
consigned  or  delivered  to  steamer. 

A  very  instructive  view  of  the  effect  of  cheapened  means  of  transport 
on  wheat  prices  in  England  is  to  be  found  in  Mr.  R.  H.  Hooker's  paper 
on  the  "Farm  Prices  of  Wheat  and  Maize  in  America,  1870-99,"  in  the 

1  Pollock's  ShiphuUding  Industnj,  p.  63. 

2  Ibid.,  p.  1^. 

"  Chapiuan's  History  of  Trade  betiveen  the  United  Kingdom  ami  the  Uiiited  States,  p.  7, 
on  the  authority  of  Wells's  Economic  Changes,  p.  36. 
■*  Ubi  sujjra,  vol.  iii.  p.  84."). 
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Journal  of  the  IiO//al  Sfatistica]  Socidji  for  I'JOO,  and  it  will,  I  think,  be 
found  worth  while  to  compare  some  of  the  figures  which  he  gives  on 
p.  650  of  that  paper  with  those  to  which  I  have  last  referred  as  given 
1\y  MacGrregor.  According  to  these  latter  figures,  the  average  price  of 
wheat  in  Ohio  in  the  five  years  1820-24  was  never  so  high  as  41  cents, 
that  at  Philadelphia  never  more  than  |r37  cents.  In  the  last  five 
years  for  which  he  gives  particulars,  1837  to  1841,  the  lowest  Ohio  price 
was  50  cents,  in  1840,  when  that  of  Philadelphia  was  one  dollar.  Such 
improvement  as  there  had  been  meanwhile  in  the  means  of  transport  had 
had  the  usual  effect  of  approximating  the  prices  to  one  another,  but 
entirely  by  levelling  up.  On  the  other  hand,  Mr.  Hooker  shows  that 
in  the  five  quinquennial  periods  between  1870  and  1899  inclusive  there 
was,  in  all  but  the  last,  a  lessening  of  the  difference  lietween  the  price 
of  wheat  in  England  and  the  farm  price  in  Nebraska,  but  this  was  ac- 
companied by  a  lowering  of  the  price  at  both  ends,  a  less  rapid  lowering, 
however,  in  Nebraska  than  in  the  United  Kingdom.  There  can  be  little 
doubt  that  the  facilities  for  railway  transport  afforded  by  the  pi^airie 
states  must  be  taken  into  account  in  explaining  the  diminution  of  the 
price  in  Nebraska  also,  in  so  far  as  they  enabled  the  Nebraska  wheat- 
growers  to  supply  themselves  at  a  cheaper  rate  with  improved  agri- 
cultural implements  and  other  requirements  lirought  from  the  east.  It 
was  railways  that  gave  full  significance  to  the  self-binding  harvesters 
introduced  in  the  seventies. 

It  is  also  to  the  advantage  of  wheat  as  a  subject  of  transport  that  it 
behaves  in  many  respects  like  water.  It  can  be  sucked  up  like  water 
and  poured  out  like  water.  From  Mr.  Frank  Norris's  Orfojnis  we  learn 
that  it  will  even  drown  a  man  like  water.  This  last  fact,  hoAvever,  is 
unimportant.  But  the  steady  multiplication  of  elevators  on  the  prairies 
and  the  increasing  use  of  suction  dischargers  for  ships  and  barges  shows 
the  importance  of  the  other  two. 

Much  of  Avhat  has  l)een  said  about  wheat  applies  also  to  other  grains 
exported  from  the  prairie  states  of  North  America,  as  well  as  in  some 
cases  from  Canada,  and  to  the  liacon,  hams,  lard  and  other  animal  pro- 
ducts, as  well  as  to  living  animals  from  the  same  source,  and  as  England 
is  the  chief  market  for  all  these  they  go  also  to  swell  the  percentage  of 
her  imports  from  those  parts  of  America  which  have  a  climate  suited 
to  products  similar  to  her  own. 

The  same  result  has  been  brought  about  b}^  a  similar  development  in 
the  temperate  parts  of  South  America,  and  above  all  in  Argentina.  That 
country,  it  is  true,  still  continues  to  send  to  England  only  a  small  propor- 
tion of  her  wool,  but,  on  the  other  hand,  England  is  the  chief  market  for 
the  wheat,  maize,  linseed,  frozen  mutton  and  chilled  beef  that  have 
become  such  important  Argentine  exports  since  the  days  of  the  Argen- 
tine trade  last  referred  to  in  the  first  half  of  last  century.  The  total 
export  of  each  of  the  first  tAvo  of  these,  wheat  and  maize,  now  exceeds 
in  ordinary  years  two  millions  of  tons  annually,  and  of  the  wheat 
England  has  taken  in  several  years  upwards  of  one  million  tons,  and  took 
last  year  upwards  of  one  and  a  half  million  tons,  that  is  to  say,  for  the 
first  time  a  greater  quantity  than  she  derived  from  the  United  States 
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— more  than  twice  as  much  as  she  imported  from  the  United  States  in 
1905.  It  was  mentioned  above  that  in  the  period  1901-5  England 
derived  from  the  West  Indies  and  all  the  mainland  of  America  south  of 
the  United  States  7  per  cent,  of  the  total  vahie  of  her  imports  as  against 
about  21  per  cent,  in  1806-10.  It  was  chiefly  the  growth  of  these, 
imports  from  Ai'gentina  that  caused  that  percentage  to  be  so  consider- 
able, although  the  recent  development  of  the  rubber  trade  of  Brazil  has 
tended  in  the  same  direction,  since  England  is  the  chief  market  outside 
of  America  for  that  commodity  also. 

But  beside  climatic  products  there  has  been  a  large  increase  in  English 
imports,  chiefly  from  the  United  States,  of  products  of  other  kinds.  It 
is  only  an  accident  that  petroleum,  the  refined  oil  dei"ived  from  which  also 
finds  its  largest  market  in  England,  is  derived  from  the  same  region  that 
furnishes  the  chief  agricultural  exports  of  the  United  States  apart  from 
raw  cotton.  The  local  developments  of  the  copper  industry  of  the  United 
States  may  also  be  referred  largely  to  the  local  occurrence  of  the  ores 
wherever  they  may  happen  to  be  found,  but  the  vast  development  of  the 
iron  industry,  which  now  furnishes  a  large  export  from  the  United  States 
to  England  in  the  form  of  machinery  and  millwork,  may  be  described  as 
in  a  large  measure  the  result  of  the  trade  in  agricultural  products 
stimulated  chiefly  by  the  English  trade,  or  at  least  to  a  greater  extent 
by  English  trade  than  trade  with  any  other  foreign  country.  The  rail- 
Avays  that  served  that  trade  and  the  farms  which  originated  it  formed  a 
market  for  the  products  of  that  industry  such  as  was  not  to  be  found 
elsewhere,  and  thus  caused  the  industry  to  grow  up  where  their  require- 
ments could  be  most  easily  met. 

The  general  result  of  such  developments  has  been  that  while  cotton 
still  retains  unchallenged  the  first  place  among  the  exports  of  the  United 
States,  tobacco  is  no  longer  found  among  the  first  thirteen  in  value,  and 
the  exports  next  in  value  to  cotton  have  come  to  be  the  agricultural, 
animal,  and  mineral  products  just  indicated,  besides  timber  and  timber 
products,  which  have  alw^ays  been  important. 

The  return  trade  from  England  to  America  still  continues  to  be  much 
of  the  same  nature  as  it  was  in  the  early  part  of  last  century.  It  is, 
however,  much  smaller  in  amount  and  value,  and  in  the  case  of  the 
United  States  proljably  shows  a  greater  disproportion  between  the  Aalue 
of  the  exports  and  the  imports  than  in  that  of  any  other  American 
country.  Down  to  1886-90  England  received  more  than  half  the  value 
of  the  exports  of  the  United  States,  but  the  relative  value  of  the  imports 
into  the  United  States  was  in  the  period  mentioned  less  than  one-fourth 
of  the  whole,  and  in  the  four  successive  quinquennial  periods  from  1871 
to  1890  the  proportion  had  sunk  from  36  to  24  per  cent.  In  1901-5  the 
proportion  of  United  States  exports  sent  to  England  had  declined  to 
little  more  than  36  per  cent.,  the  imports  from  England  to  little  more 
than  1 7  per  cent.  This  of  course  is  largely  due  to  the  protective  barriers 
which  the  United  States  have  erected  against  all  competitive  foreign 
commodities.  Still,  in  spite  of  those  barriers,  British  commodities  not  only 
enter  the  country,  but  penetrate  far  into  the  interior.  Information  on 
this  latter  point  is  hardly  to  be  obtained  from  otticial  reports,  but  as  the 
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result  of  inquiries  kindly  made  on  my  behalf  by  Miss  Luella  A.  Owen,  of 
St.  Joseph,  Mo.,  I  am  able  to  state  that  there  is  not  a  town  of  even  the 
smallest  size  in  the  United  States  that  is  not  a  purchaser  of  British  goods. 
There  are  heavy  sales  of  dress  goods  from  Manchester  and  of  Nottingham 
laces  everywhere.  Irish  laces  also  are  in  great  demand.  All  kinds  of  other 
British  woollen,  cotton,  and  linen  goods  are  distributed  to  all  distances, 
stockings  and  household  linens  being  especially  favoured.  English 
crockery  goes  to  every  village  east  of  the  Rocky  Mountains.  Kirkcaldy 
linoleum  reaches  St.  Joseph  and  is  distributed  from  there.  English  ale 
and  stout  and  Scotch  whisky  go  everywhere.  I  can  myself  vouch  for  the 
fact  that  Sunlight  soap  goes  from  seaboard  to  seaboard  through  America, 
but  whether  through  the  United  States  or  not  I  cannot  say. 

Another  interesting  result  of  the  de\'elopment  of  a  trade  in  bulkj' 
produce,  more  particularly  of  the  large  exports  of  such  produce  from  the 
United  States  may  be  pointed  out.  It  will  be  remembered  that  in 
1806-10  the  United  States  took  only  a  small  share  of  the  British,  foreign, 
and  colonial  exports.  In  1901-5  it  was  by  far  the  most  important  of  the 
destinations  of  those  exports.  It  took  about  two-sevenths  of  the  total 
value  of  such  goods  exported  from  J]ngland,  a  value  not  very  far  short 
of  that  of  the  goods  of  British  origin  exported  to  the  United  States  in 
the  same  period.  This  is  not  to  be  wondered  at.  The  ships  that  carry 
to  England  the  bulky  produce  of  the  United  States  inevitably  find  it 
difficult  to  o]:)tain  return  cargoes,  and  hence  are  able  to  take  to  that 
country  at  the  most  advantageous  rates  tin,  hides  and  skins,  and  jute 
manufactures  from  the  Orient,  Australian  wool,  raw  cotton  from  Egypt, 
ornamental  feathers,  precious  stones,  lace,  fans,  and  other  valuable  articles 
of  various  origin. 

The  trade  which  for  the  last  fifty  years  or  so  has  been  the  typical 
Anglo-American  trade  has  gone  on  so  steadily  on  the  whole  throughout 
that  period  that  people  have  got  into  the  way  of  thinking  that  it  may 
go  on  for  ever,  or  at  least  for  a  period  so  indefinitely  long  that  we  need 
not  trouble  our  heads  about  the  possibility  of  its  coming  to  an  end. 
And  it  may  be  admitted  that  the  idea  of  an  end  being  put  to  such  trade 
may  be  dismissed  from  our  minds  for  the  present,  but  it  does  not  follow 
that  it  is  wise  for  us  to  go  on  in  the  unthinking  expectation  that  that 
trade  will  go  on  expanding  indefinitely  in  the  future  as  it  has  done  for 
some  time  past.  To  do  so  is  to  run  counter  to  our  experience  of  that 
past.  For  it  is  manifest  that  this  constant  expansion  has  been  brought 
about  by  the  steady  development  of  new  regions.  To  take  the  case  of  wheat 
in  particular,  it  has  been  found  in  the  United  States  that  state  after  state 
has  come  to  increase  its  production  only  in  about  the  ratio  of  the  demands 
of  its  own  population,  and  the  expanding  export  has  been  fed  from  states 
further  and  further  to  the  west  and  north-west.  And  if  other  parts  of 
America  than  the  United  States  had  not  contributed  to  this  expansion, 
the  wants  of  England  in  recent  years  would  have  been  very  inadequately 
supplied.  We  have  already  seen  that  the  maximum  export  of  wheat 
from  the  United  States  to  Great  Britain  was  in  1901,  but  the  deficiency  of 
later  years,  so  far  as  America  is  concerned,  has  been  largely,  or  in  some 
years  AA'holly  made  good  by  rapidly  growing  exports  from  Canada  and 
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still  more  from  Argentina.  But  there  also  the  increase  has  been  largely 
brought  about  by  the  opening  up  of  ever  new  lands.  In  the  two  provinces 
of  Saskatchewan  and  Alljerta  alone  the  area  added  to  the  wheat  acreage 
between  1898  and  1908  was  3,701,000  acres,  or  twice  the  present  acreage 
under  wheat  in  the  United  Kingdom.  The  average  annual  addition  to 
the  wheat  area  in  those  two  provinces  during  that  time  has  been  about 
580  square  miles,  an  area  considerably  more  than  half  that  of  Cook  county, 
Illinois,  and  than  the  whole  area  of  Monmouthshire,  England.  And  it  is 
misleading  to  point  out  in  reply  how  many  areas  of  like  extent  there  are 
still  left  in  these  provinces.  For,  in  the  first  place,  the  land  of  those  provinces 
is  required  for  something  else  than  wheat,  and,  in  the  second  place, 
experience  has  shown  that  other  parts  of  America  have  ceased  to  furnish 
an  expanding  surplus  for  export  long  before  their  cultivable  area  was  all 
taken  up  and  brought  under  the  plough.  No  doubt  the  regions  suited 
to  wheat  in  the  United  States,  in  Canada,  and  in  Argentina  may  long 
continue  to  increase  their  wheat  production,  but  we  seem  to  be  nearing 
the  time  when  that  increase  will  l^e  quite  unlike  that  of  the  past  fifty 
years.  It  is  free  land  that  has  been  the  chief  factor  in  promoting  the 
rapid  expansion  of  exports,  and  if  it  was  true  sixteen  years  ago  (and  I  do 
not  question  it)  that  "  there  is  a  limit,  now  almost  in  sight,  to  the  virgin 
land  which  can  ])e  taken  up,"  ^  that  is  more  obviously  true  now. 

The  result  may  V)e  that  that  time  is  hastened  on  which  is  contem- 
plated as  a  possibility  by  Mr.  Bowley  when  other  countries  can  be 
supplied  by  themselves  more  cheaply  than  by  England,  even  with 
cottons,  in  which  event,  according  to  the  same  writer,  "  we  must  gradually 
divert  our  energy  to  trades  that  Avill  pay,  or  to  producing  at  home  those 
things  which  we  now  obtain  in  exchange  for  cotton  goods."  - 

What  does  England  obtain  in  exchange  for  cotton  goods  ?  Among 
other  things,  plenty  of  raw  cotton,  but  that  she  cannot  grow  for  herself, 
and,  besides,  of  that  commodity  in  the  case  supposed  she  will  want  less. 
She  also  obtains  plenty  of  food-stufFs,  and  of  these  no  doubt  England 
(and  in  this  case  I  cannot  but  add  expressly  Ireland)  will  be  able  to 
produce  a  great  deal  more  than  she  does  at  present,  as  Mr.  Bowley  also 
thinks.^  But  if  England  is  of  necessity  to  produce  more  of  her  own  food 
than  she  does  at  present,  it  seems  to  me  that  the  sooner  she  begins  to  do 
so  the  better.  I  am  glad  indeed  to  think  that  the  revival  in  British  and 
Irish  agriculture  which  M.  Bowley  anticipated  in  1893  has  already 
begun.  And  here,  though  I  am  no  economist,  and  do  ingenuously 
confess  that  when  I  try  to  follow  out  in  thought  all  the  possible 
actions  and  reactions  of  economic  change  I  get  hopelessly  bewildered,  I 
will  venture  to  repeat  what  I  had  the  hardihood  to  say  in  effect  once 
before,  that  when  the  general  effect  of  the  United  States  tai'ifts  is  con- 
sidered, England  has  no  reason  to  think  that  the  United  States  has 
thereby  done  her  an  ill  turn.  In  1890,  in  a  paper  which  I  read  before 
the  Royal  Statistical  Society,*  I  used  these  words  : — "  Without  wishing 

1  A.  L.  Bowley's  England's  Foreign  Trade  in  the  Nineteenth  Century  (1893),  p.  138 
"-  Ibid.,^.\n.  3  7i,v;.,  p.  1.38. 

^  An  Exarnination  of  the  Coal  and  Iron  Prodtcction  of  the  Princijjal  Coal  and  Iron  Pro- 
ducing Countries  of  the  World,  with  reference  to  the  English  Coal  Question. 
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to  utter  one  word  against  the  soundness  of  the  arguments  for  free  trade 
from  the  point  of  view  from  which  such  arguments  are  adduced,  I 
venture  to  doubt  whether  the  protective  barriers  with  which  some 
countries  have  hedged  themselves  round,  and  which  have  certainly  acted 
adversely  to  the  expansion  of  British  manufactures,  arc  altogether  a 
ground  for  lamentation  in  this  country.  If  from  the  time  when  coal 
began  to  he  used  in  mechanical  industry,  uninterrupted  free  play  had 
been  allowed  to  the  prodigious  advantages  with  which  such  industries 
were  started  in  this  country,  I  cannot  think  that  the  result  at  this 
moment  would  have  been  wholly  satisfactor}^  to  Great  Britain.  No  doubt 
the  manufactures  of  the  United  Kingdom  would  have  thriven,  the  com- 
merce of  the  country  would  have  expanded,  its  wealth  accumulated,  its 
population  multiplied  more  rapidly  than  they  have  done.  But  suppose 
that  in  consequence  of  all  this  rapid  development  .  .  .  the  population  of 
the  United  Kingdom  since  1854  had  increased,  say,  at  the  same  rate  as 
that  of  Great  Britain  between  1811  and  1821  .  .  .  and  now  (1890) 
amounted  in  consequence  to  47  instead  of  38  millions,  and  suppose  that 
these  47  millions  of  people  imported  90  per  cent,  instead  of  70  per  cent, 
of  the  wheat  they  consume,  could  this  result  have  been  regaixled  with 
unmixed  satisfaction  and  without  apprehension  l  Would  it  not  appear 
to  be  a  misdistribution  of  industry  even  more  alarming,  if  not  shocking, 
than  that  which  now  exists  ?  "  ^ 

There  is,  it  seems  to  me,  at  least  one  encouraging  circumstance  to 
keep  in  view  in  looking  forward.  The  great  American  expansion  to 
which  I  have  already  been  calling  attention  is  likely  to  make  any  change 
as  regards  the  condition  of  the  British  food  supply  so  gradual  that  Eng- 
land may  find  it  easier  to  adapt  herself  to  it.  The  amount  of  the 
agricultural  supplies  obtainable  from  America  must  be  in  a  large  measure 
regulated  by  the  price.  The  keen  and  yet  charmingly  optimistic 
statistician,  the  late  Mr,  Edward  Atkinson,  in  speaking  in  his  usual 
hopeful  or  rather  confident  manner  of  the  future  of  the  wheat  supply,  was 
fond  of  quoting  the  phrase,  "a  dollar  will  fetch  it."  We  have  now  got 
the  dollar,  and  it  is  cex-tainly  helping  to  fetch  it,  and  the  ai'ca  over  which 
the  dollar  acts  is  now  so  wide  that  it  may  be  trusted  in  the  meantime  at 
least  to  fetch  it  in  abundance ;  and  I  should  think  it  probable  that 
any  rise  that  may  take  place  in  agricultural  prices  will  be  much  more 
gradual  on  the  whole  than  the  fall  which  had  such  a  disastrous  effect  on 
English  agriculture  in  the  eighties  and  nineties  of  last  century. 

It  may  be  that  the  adaptation  to  changed  conditions  of  food  supply 
may  involve  the  necessity  for  a  diminished  rate  of  increase  of  population, 
but  that  is  only  a  continuation  of  a  process  which  has  long  been  going 
on  and  is  affecting  all  predominantly  industrial  communities — the  indus- 
trial sections  of  the  population  of  the  United  States  and  Germany  as 
well  as  that  of  England.  Professor  Cannan  showed  many  years  ago  that 
there  was  good  reason  for  believing  that  the  population  of  England  would 
even  come  to  be  stationary  in  the  course  of  the  present  century.'' 

1  Jour.  Roy.  Stat.  Soc,  vol.  liii.  p.  584. 

2  Economic  Journal,  vol.  v.  p.  505  (Dec.  1895). 
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Will  this  result,  if  it  comes  about,  necessarily  Ite  wliolly  evil  ?  I  will 
not  uii(l(!rtak»!  to  pn^phesy,  but  I  may  point  out  that  the  time  when  the 
population  of  England  aiul  Wales  was  increasing  most  rapidly,  that  is,  in 
the  earlier  decades  of  last  century,  the  time  when  the  preponderance  of 
England  in  manufacturing  industry  was  greatest,  was  not  that  in  which 
the  general  condition  of  the  people  was  most  to  be  envied.  "  The 
admira))le  inventions  which  are  the  boast  and  glory  of  civilised  nations, 
are,"  says  (Icfn-ge  Combe,  writing  in  IK'M,  "  supposed  by  many  persons  to 
be  at  this  moment  adding  to  the  misery  and  flegradation  of  the  people," 
and  so  far  as  he  admits  that  to  be  true  he  connects  it  with  the  fact  that 
"ordinary  observers  appear  to  conceive  man's  chief  end,  in  Britain  at 
least,  to  l)e  to  manufacture  hardware,  broad-cloth,  and  cotton  goods  foi' 
the  use  of  the  whole  world."  "  Has  man,"  he  goes  on  to  ask,  "  been  per- 
mitted to  discover  the  steam-engine,  and  apply  it  in  piopelling  ships  on 
the  ocean  and  carriages  on  railways,  in  spinning,  weaving,  and  forging 
iron — and  has  he  been  gifted  with  intellect  to  di.scover  the  astonishing 
powers  of  physical  agents,  such  as  are  revealed  by  chemistry  and 
mechanics — only  that  he  may  be  enabled  to  build  more  houses,  weave 
mor(;  ckjth,  and  forge  more  iron,  without  any  direct  regard  to  his  moral 
and  intellectual  improvement?"  Elsewhere  he  says,  "The ultimate  effect 
of  mechanical  inventions  on  human  society  appears  to  be  scarcely  yet 
divined  [let  us  hope  that  that  is  still  true].  ...  In  proportion  as  mechanical 
inventions  shall  be  generally  diffused  over  the  world,  they  will  increase 
the  powers  of  production  to  such  an  extent,  as  to  supply,  by  moderate 
labour,  every  want  of  man  ;  and  then  the  gi-eat  body  of  the  people  will 
find  themselves  in  possession  of  reasonable  leisure,  in  spite  of  every 
exertion  to  avoid  it."  ^ 

I  am  not  blind  to  the  difficulties  of  this  view.  In  fact  they  are 
among  those  difficulties  which  are  to  me  of  a  bewildering  order.  Vet  I 
cannot  repress  the  hope,  which  seems  to  me  not  altogether  unjustified, 
that  there  is  an  essential  soundness  in  it.  But  if  so,  I  would  conclude 
with  a  remark  on  one  of  Combe's  queries.  AV'e  can  certainly  now 
weave  cloth  enough,  and  forge  iron  enough,  and  no  donl)t  we  have 
houses  of  a  sort  for  all  the  population.  But  I  cannot  help  thinking  that 
it  would  contribute  largely  to  "moral  and  intellectual  improvement"  if 
we  had  a  greater  number  of  roomier,  airier,  and  healthier  houses  than 
most  of  those  which  now  exist,  and  that  if  in  the  future  we  are  to  gain 
more  time  for  ourselves  by  weaving  less  cloth  and  forging  less  iron  for 
other  people,  it  would  In;  no  small  advantage  if,  by  any  proc(!SS  of 
regular  economic  developmfsnt,  more  labour  came  to  be  devf)ted  to  th(! 
construction  of  such  houses  even  if  less  were  bestowed  on  jewels  and 
fine  raiment. 


L/'dures  on  Kducalion,  .second  eilitioii,  pji.  6-)-fiO. 
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GEOGRAPHY  AT  THE  BRITISH  ASSOCIATION. 

The  seventy-iiiiitli  Annual  Meeting  of  the  British  Association  was  opened 
at  AVinnipeg  on  August  25  by  the  President,  Sir  Joseph  Thomson, 
who  deHvered  the  annual  address.  On  the  following  day  the  sections 
met  for  the  first  time,  and  with  the  usual  exception  of  Saturday  their 
meetings  were  continued  until  September  1.  The  total  attendance  of 
members  and  associates  was  about  fourteen  hundred,  of  whom  about 
five  hundred  came  from  Europe,  and  about  one  hundred  and  fifty  from 
the  United  States.  As  usual  we  give  abstracts  of  the  more  important 
papers. 

As  was  noted  here  before  the  meeting  took  place  (cf.  p.  438),  the 
majority  of  the  papers  arranged  for  referred  to  North  America.  For 
convenience  of  reference  we  shall  consider  first  those  dealing  with 
Canada,  then  those  dealing  with  the  United  States  or  with  North 
America  in  general,  without  regard  to  the  chronological  order  in  whicli 
they  were  delivei'ed. 

Professor  James  Mavor,  of  the  University  of  Toronto,  read  a  paper 
on  the  Economic  Geography  of  Canada,  in  v.^hich  he  described  the  rela- 
tion of  the  hydrographical  system  of  Canada  to  its  early  development, 
and  contrasted  the  river  and  lake  systems  of  America  with  those  of 
Europe.  He  showed  that  the  rivers  of  the  former  consisted  of  rapid 
streams  rising  at  high  levels,  and  sometimes  ol:)structed  by  rapids  or  falls 
due  to  sharp  changes  of  level,  while  those  of  the  latter  consisted  for  the 
most  part  of  sluggish  streams,  sometimes  forming  networks  which  were 
readily  navigable  for  great  distances  by  small  or  large  vessels.  The 
earlier  and  more  rapid  colonisation  of  the  European  area  was  thus 
accounted  for.  While  the  early  penetration  into  the  interior  plains  of 
America  was  accomplished  by  means  of  the  rivers,  the  contours  and 
country  were  such  as  to  render  extensive  immigration  by  means  of  these 
rivers  impossible  under  primitive  conditions.  The  colonisation  of 
America  had  thus  to  wait  for  the  development  of  mechanical  means 
of  transportation  upon  land.  The  chief  economic  fact  in  the  history  of 
the  American  continent  was  to  be  sought  in  raihvay  development  as  a 
means  of  colonisation.  The  author  also  described  in  general  terms  the 
situation  of  the  more  important  natural  resources,  and  gave  a  brief 
account  of  the  localities  of  the  difterent  industries. 

Mr.  Lawrence  J.  Burpee,  of  Ottawa,  gave  an  account  of  the  water 
routes  from  Lake  Superior  to  the  westward.  He  said  that  three  well- 
defined  canoe  routes  were  discovered  at  different  times,  leading  from 
Lake  Superior  over  Height  of  Land  to  Rainy  Lake  and  the  Lake  of 
the  Woods.  The  first  of  these,  in  point  of  time,  was  the  Kaministikwia 
route  ;  the  second  was  by  Grand  Portage  ;  and  the  third  was  by  way  of 
Lake  Nipigon.  The  discovery  of  the  Kaministikwia  route  dated  back  to 
the  days  of  the  French  regime.  It  was  discovered  before  La  Veren- 
drye's  day,  and  became  well  known  throughout  the  long  period  of  his 
Western  explorations.  For  some  reason  this  route  was  completely  lost 
sight  of  during  the  period  of  confusion  between  the  departure  of  French 

VOL.  XXV.  2  T 


578  SCOTTISH    GEOGRAPHICAL    MAGAZINE. 

explorers  and  fur-traders  from  the  West,  and  the  entiy  of  British  traders 
from  Canada.  It  was  not,  in  fact,  until  the  discoA'ery  that  Grand  Portage 
was  within  the  territoiy  of  the  United  States  that  the  officers  of  the 
North- West  Company,  in  searching  for  a  new  road,  re-discovered  the 
Kaministikwia  route.  Before  this,  however,  the  route  by  way  of  Grand 
Portage  had  Ijeen  discovered,  and  was  the  recognised  highway  from  Lake 
Superior  to  the  AVest  throughout  the  early  period  of  the  fur  trade  under 
British  rule.  In  1784,  Edward  Umfreville  was  sent  by  the  North- West 
Company  to  discover  a  route  by  way  of  Lake  Nipigon.  A  possible  route 
was  found,  but  the  re-discovery  of  the  much  more  convenient  route  by 
the  Kaministikwia  river  made  it  unnecessary  to  resort  to  that  by  way  of 
Lake  Nipigon. 

Dr.  A.  P.  Coleman,  Professor  of  Geology  in  Toronto  University,  in 
describing  a  visit  to  the  Yellowhead  Pass  and  Mount  Kobson,  the  highest 
point  of  the  Canadian  Kockies,  said  that  the  Yellowhead  Pass  was  well 
known  for  its  easy  gradients  through  the  Kocky  Mountains,  its  highest 
point  reaching  only  3700  feet  above  sea-level,  so  that  splendid  mountain 
scenery  was  scarcely  to  be  expected.  It  was  a  surprise,  therefore,  on 
reaching  the  Grand  Forks  of  Fraser  River  to  see  Mount  Eobson  rising 
10,000  feet  almost  sheer  from  the  narrow  valley.  The  south-west  side, 
seen  from  the  railway,  seemed  so  walled  with  precipices  as  to  be  unscale- 
able ;  but  three  attempts  had  been  made  on  the  north-east  side,  which 
was  covered  for  7000  feet  with  snowfields  and  hanging  glaciers.  All 
had  been  foiled  by  bad  weather,  though  in  one  a  height  of  11,500  feet 
Avas  reached,  about  1500  feet  from  the  top.  A  considerable  area  of 
unknoAvn  territory  had  been  mapped  by  the  party,  the  first  white  men 
to  visit  Mount  Eobson.  One  of  the  glacial  streams  found  divided  its 
waters  between  the  Pacific  and  Arctic  Oceans,  one  ])ranch  ficwing  to 
the  Fraser  and  the  other  to  the  Peace  River. 

Mr.  Arthur  0.  Wheeler,  the  President  of  the  Alpine  Club  of  Canada, 
gave  an  account  of  the  main  characteristics  of  the  Canadian  Rockies  in  a 
paper  which  was  illustrated  b}^  lantern  slides.  The  paper  was  devoted 
to  the  Main  and  Selkirk  Ranges,  and  not  only  gave  a  description  of  the 
main  topographical  features,  but  also  discussed  the  distribution  of  timl)er, 
and  gave  general  notes  on  the  flora  and  fauna  of  the  region. 

Mr.  James  White,  Chief  Geographer,  Ottawa,  sent  three  papers  on 
Canada  of  which  no  abstracts  were  furnished.  One  of  these  was  pre- 
pared on  account  of  a  general  request  by  the  Organising  Committee  of 
Section  E,  and  was  on  the  Nomenclature  of  the  Islands  and  Lands  of 
Arctic  Canada.  Another  was  on  the  progress  of  the  Geographical  Know- 
ledge of  Canada  in  the  period  1497-1909,  and  the  third  was  on  the 
Economic  Development  of  Canada  in  the  period  1867-1909.  The  paper 
on  the  progress  of  Canada  was  mainly  in  the  form  of  a  series  of  maps 
showing,  generally  at  intervals  of  fifty  years,  at  first  the  additions  to  our 
knowledge  made  in  the  intervals,  and  afterwards  the  extent  of  the  areas 
remaining  vuiexplored  at  the  close  of  the  intervals.  The  third  paper  was 
chiefly  a  series  of  statistical  diagrams. 

Another  paper  of  which  no  abstract  was  furnished,  contained  an 
account    of    a    really   remarkable    surveyor    and    cartographer    of    the 
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Canadian  North- West.  This  paper  was  prepared  and  read  by  Mr.  J.  B. 
Tyrrell,  formerly  a  member  of  the  Cxeological  Survey  of  Canada.  The 
subject  was  a  David  Thompson,  who  has  escaped  the  notice  of  the  editors 
and  compilers  of  the  Dirtionarii  of  Katimml  Bioi/raph/f,  although  Mr. 
Tyrrell  claims  for  him  the  title  of  the  greatest  practical  land  geographer 
who  has  ever  lived.  He  was  born  in  London  of  Welsh  parents  in  1770, 
and  educated  in  a  charity  school.  When  quite  young  he  went  to  Canada 
in  the  service  of  the  Hudson  Bay  Company,  and  in  that  service  travelled 
some  50,000  miles  in  what  were  then  the  Western  Wilds,  making 
wherever  he  went  the  most  careful  surveys,  and  compiling  from  them 
a  map  which  was  of  the  utmost  value  for  many  years  after  its  author's 
death. 

Among  the  papers  dealing  with  the  United  States  was  one  by 
Professor  George  D.  Hubbard,  of  Ohio  State  University,  on  the  Precious 
Metals  as  a  Greographic  Factor  in  the  Settlement  and  Development  of 
Towns  in  the  United  States.  In  this  paper  the  kinds  of  habitations  and 
settlements  and  the  nature  of  the  community  groups  formed  under  the 
influence  of  gold  and  silver  were  discussed.  The  author  showed  that 
there  were  in  the  mining  regions  of  the  West  camps  and  towns  of 
all  degrees  of  permanence,  from  groups  of  tents,  staked  for  one  or  two 
nights'  lodging,  to  the  substantial  Avell-ordered  city.  There  were  mining 
camps,  commercial  centres  and  outfitting  stations,  and  towns  and  cities 
primarily  for  other  purposes  than  to  minister  to  the  gold  and  silver 
mining  industry.  Possibly  every  hamlet,  town,  and  city  in  the  whole 
West  had  been  more  or  less  modified  under  the  touch  of  the  precious 
metals. 

Not  only  camps  and  towns,  but  the  distribution  of  people  and  the 
character  of  rural  settlements  often  showed  the  effects  of  gold  and  silver 
mining.  There  was  in  the  early  years  of  the  industry  very  little 
division  of  labour.  Nor  was  there  a  labouring  class  ;  everyl^ody  was  a 
proprietor. 

A  special  study  of  several  camps  and  towns  was  then  made,  such  as 
Oro  and  Leadville,  Cripple  Creek,  Virginia  City,  San  Francisco,  Eldorado, 
etc.  Paper  towns  were  discussed.  Place  names  were  shown  to  be  often 
suggestive  of  an  early  gold  or  silver  influence.  In  closing,  the  influence 
of  the  precious  metals  on  settlement  in  general,  and  on  the  distribution 
and  nature  of  the  foreign  population  in  the  West,  was  noted. 

An  interesting  paper  on  the  Formation  of  Arroyos  in  Adol)e-filled 
Valleys  in  the  South-Western  United  States  was  read  by  Professor 
Richard  E.  Dodge  of  Columbia  University,  who  said  that  many  of  the 
valleys  in  Arizona,  New  Mexico,  and  other  arid  regions  in  the  United 
States,  were  partially  filled  with  a  compact  clay  of  probable  sub-aerial 
origin,  known  as  adobe.  Such  valleys  usually  had  a  longitudinal  slope 
of  not  more  than  five  degrees  and  a  cross  slope  of  somewhat  more  than 
five  degrees.  Many  of  these  filled  valleys  Avere  now  being  actively 
dissected,  and  longitudinal  arroyos  from  21  to  50  feet  in  depth  had  been 
cut.  These  arroyos  had  few  side  branches  and  were  being  extended 
headwards  mainly.  The  arroyos  were  evidently  of  recent  origin,  and  a 
comparison   of  the  accounts  given  by  early  expeditions  in  the   Chaco 
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Valley  showed  a  rapid  increase  in  length  since  the  first  reconnaissance 
surveys  in  the  region. 

The  evidence  strongly  suggested  that  the  valleys  were  formerly  grass- 
covered,  and  that  the  water  after  rains  flowed  over  the  gently  sloping 
valley  floors  in  the  forms  of  sheets.  The  reason  for  the  present  con- 
centration of  water  and  the  consequent  inauguration  of  valley-cutting 
Avas  therefore  an  interesting  question.  The  Xavajos,  the  native  race  of 
the  region,  connected  the  change  with  the  bringing  in  of  sheep  by  white 
men  and  the  consequent  close  cropping  of  the  native  gi'ass,  coupled  also 
with  the  fact  that  sheep  travel  in  droves,  often  in  single  file.  Thus  for 
two  reasons  the  sheep  would  aid  in  loosening  the  surface  and  giving  the 
Avater  an  opportunity  to  become  concentrated  in  streams.  That  this 
suggestion  was  a  strong  working  hypothesis  was  shown  by  the  facts  to  be 
observed  in  the  Chin  Lee  Valley  in  Arizona.  While  the  main  valley  and 
its  larger  tributaries  were  barren  and  cut  into  by  arroyos,  one  branch 
was  grass-covered  and  flat-floored  and  supported  Avillow-trees.  This 
valley  had  never  been  occupied  as  a  grazing  area  for  sheep  by  the 
Navajos  because  of  a  superstition  that  it  contained  certain  plants  that 
were  injurious  to  sheep.  The  suggestion  was  strengthened  by  the  fact 
that  dead  willows  were  to  be  found  in  other  branches  of  the  same  vallej" 
where  grazing  had  been  carried  on,  and  which  were  noAv  deeply  dissected 
by  arroj^os. 

Professor  Dodge  also  read  a  communication  on  Secondary  School 
Greography  in  the  United  States,  in  which  he  said  that  secondary  school 
geography  in  the  United  States  had  largely  been  physical  geography, 
with  or  without  laljoratory  work.  In  recent  years  the  emphasis  had 
been  particularly  on  the  physiography  of  the  lands,  and  the  course  had 
been  planned  to  meet  the  requirements  in  the  subject  set  for  college 
entrance.  In  some  high  schools  commercial  geography  had  been  intro- 
duced as  a  separate  subject,  taught  mainly  from  a  text-book  or  as  a 
climax  to  a  brief  course  in  physiography.  While  in  the  earlier  years 
after  the  introduction  of  the  physiography  of  the  lands  in  1893-4,  the 
emphasis  was  mainly  on  the  scientific  classification  of  land  forms  accord- 
ing to  genesis,  in  the  last  few  years  the  work  had  been  expanded  so  as 
to  include  certain  of  the  life  responses  pertaining  to  each  sub-division 
(ontography). 

Such  courses,  while  strong  scientifically,  and  of  increasing  worth 
because  of  a  constant  increment  in  the  number  of  prepared  teachers,  had 
not  proved  of  as  great  value  as  the  times  demanded.  Students  in  the 
high  school  had  not  secured  a  proper  basis  for  the  study  of  history, 
economics,  and  other  subjects  dealing  with  the  distribution  of  phenomena, 
and  had  not  received  adequate  preparation  for  later  study  of  allied 
subjects  in  everyday  life  or  in  college.  Hence  the  demand  had  arisen  in 
the  last  two  years  for  more  usable  high  school  work  in  geography,  for 
work  no  less  A'aluable  scientifically  than  physical  gcograpliy,  Ijut  of 
greater  personal  use  to  the  pupils. 

Hitlicrto  it  had  only  been  the  rare  high  school  that  had  included 
any  Avork  in  the  geographical  study  of  any  of  the  countries  of  the 
Avorld.       Pupils    had    in    most    cities    dropped    the    study   of    regional 
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geography  at  the  age  of  thirteen  or  fourteen  years.  Nothing  akin  to 
the  regional  work  in  Britain  and  Germany  had  been  attempted.  Now 
educators  and  geographers  had  seen  the  necessity  for  such  work  in 
geography,  and  the  demand  for  a  reorganisation  of  work  along  these 
lines  had  come  from  many  sources.  The  National  Education  Association 
and  the  Association  of  American  Geographers  had  committees  at  work 
on  the  subject,  and  the  new  movement  was  well  started.  The  lines 
along  Avhich  geography  in  secondary  schools  would  develop  could  not  be 
definitely  prophesied,  but  it  was  evident  that  a  change  was  imminent, 
and  regional  geography  would  prol^ably  soon  be  included  in  many 
secondary  schools.  This  regional  work  would  probably  be  based  on  the 
study  of  certain  selected  phases  of  physical  geography,  and  would 
culminate  in  a  treatment  of  certain  selected  regions  from  a  commercial 
point  of  view. 

Two  papers  of  a  detailed  character  dealt  with  special  problems  of 
the  physiography  of  the  United  States.  One  was  on  the  Development 
of  Nantasket  Beach,  near  Boston,  Mass.,  and  was  by  Professor  Douglas 
Johnson  of  Harvard.  The  other  discussed  the  Tombolo,  or  bar  of  sand 
and  gravel  connecting  Coscata  Island  with  the  eastern  end  of  the  Island 
of  Nantucket,  Mass.,  and  was  by  Mr.  F.  P.  Gulliver.  The  special  point 
of  interest  in  this  case  was  the  changes  which  this  bar  has  undergone  of 
recent  years  owing  to  storm  action. 

Of  a  more  general  type  was  a  communication  by  Miss  Luella  Owen 
dealing  with  floods  in  the  Great  Interior  Valley  of  America.  This  paper 
discussed  the  cause  of  floods,  showing  that  while  the  prime  causes  are 
the  snowfall  in  the  mountain  region  and  heavy  local  rains,  yet  both 
these  phenomena  may  be  very  marked  without  causing  flooding.  A 
A'ariety  of  causes  determine  whether  excessive  precipitation  results  in 
widespread  flooding  of  a  whole  region  or  merely  in  local  flooding,  and 
the  control  of  these  causes  is  a  problem  of  great  importance. 

Professor  Albert  Perry  Brigham,  Secretary  of  the  Association  of 
American  Geographers,  read  a  paper  on  the  Evolution  of  Wheat  Culture 
in  North  America.  He  spoke  of  the  beginnings  of  wheat  culture  in  the 
United  States,  the  migration  of  the  wheat  centre  from  New  York  west- 
ward, and  the  probable  present  centre  of  wheat  for  Noi'th  America  in 
view  of  recent  extensions  in  Canada.  He  also  discussed  the  conditions 
by  virtue  of  which  wheat  as  a  pioneer  crop  gives  way  to  other  and 
diversifiefl  agriculture,  the  latitude  range  of  wheat  in  North  America  as 
compared  with  other  continents,  the  extension  of  areal  and  latitude 
range  through  irrigation  and  thi'ough  experimental  modification  and 
adaptation,  the  extent  and  significance  of  the  migration  of  wheat-growers 
from  the  United  States  into  Canada,  the  wheat  extension  in  North 
America  in  relation  to  the  evolution  of  transportation,  both  internal  and 
trans-oceanic.  Among  other  subjects  discussed  were  the  United  States 
as  an  exporting  country,  and  the  possilile  overtaking  of  production  by 
home  demands,  the  future  of  Canadian  wheat  in  the  light  of  this 
possibility,  and  the  wheat  problem  of  America  in  relation  to  the  bread 
supply  of  the  world. 

Professor  AV.  H.  Hobbs,  of  the  University  of  Michigan,  discussed  the 
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subject  of  The  Cycle  of  Alpine  Glaciation,  and  Mr.  George  Ellsworth 
Hooker,  Civic  Secretary,  City  Clul)  of  Chicago,  read  a  paper  on  the 
Relation  of  Local  Mechanical  Transportation  to  the  Structure  of  Modern 
Cities,  of  which  we  have  been  furnished  with  the  following  abstract : 

"  The  urbanisation  of  population  is  the  characteristic  of  this  as 
distinguished  from  all  other  historic  periods.  In  response  to  this 
movement  a  new  science  has  arisen  directed  to  the  higher  physical 
organisation  of  cities  with  a  view  to  their  efficiency,  health,  and  beauty. 
The  thesis  of  this  paper  is  that  mechanical  transportation  is  the 
most  fundamental  and  determining  factor  in  modern  city  structure,  and 
should  in  this  city-planning  movement  be  recognised  as  such,  and  dealt 
with  accordingly  on  reasonably  idealistic  lines.  Expanded  in  statement 
this  thesis  is  : — 

"1.  That  mechanical  transportation  is  fundamental  to  the  existence 
of  the  modern  city,  has  absorbed  long  distance  and  in  considerable  part 
local  urban  carriage,  and  is  destined  to  extend  completely  over  the 
latter. 

"  2.  That  in  the  maladjustment  thus  presented  between  a  traditional 
city  framework  and  a  revolutionary  method  of  transport,  the  latter  has 
been  exercising  a  profound  and  largely  unguided  influence  upon  city 
structure,  resulting  in  disordered  cities  and  deficient  transport. 

"  3.  That  the  time  has  come  when  the  organisation  of  cities  in 
recognition  of  mechanical  transportation  as  their  central  and  basic  factor 
should  be  definitely  undertaken,  and  the  following  should  be  the  main 
guiding  principles,  viz.  : — 

"  (a)  That  all  the  freight  and  passenger-carrying  lines  and  appurten- 
ances of  a  given  city  should  be  combined  into  one  orderly  and  properly 
distributed  network,  in  connection  with  which  there  should  Ije  developed 
a  system  for  the  collection  and  delivery  throughout  the  city  of  all  freight 
by  mechanical  power. 

"  (b)  That  passenger  facilities  should  be  developed  harmoniously  on 
the  basis  of  continuous  cross-city  routes. 

"  (c)  That  the  primary  elements  of  a  great  city's  framework  should 
accordingly  be  certain  cross-town  axial  railway  avenues,  and  their  branches, 
designed  to  serve  as  the  trunk  factors  in  a  unified  and  exclusive  system 
of  mechanical  circulation  for  both  passengers  and  goods,  on  which  system 
the  balance  of  the  city  framework  should  be  articulated. 

"  ((f)  That  these  factors  of  transport  should,  save  in  exceptional 
cases,  be  elaborated  in  the  open  air,  with  differentiated  speeds,  properly 
constructed  ways  and  quieted  apparatus  impljnng  healthy  occupation  for 
employees,  convenience  and  comfort  for  passengers,  and  the  minimum 
injury,  where  injury  is  unavoidable,  to  the  territory  traversed. 

"  4.  That  the.  modern  ideal  of  a  cleanly,  convenient,  efficient  and 
widely-dispersed  city  can  thus  be  realised." 

Another  general  paper  was  one  read  hy  Dr.  L.  A.  Bauer,  Director 
of  the  Department  of  Terrestrial  Magnetism  at  the  Carnegie  Institu- 
tion of  Washington,  D.C.  After  a  brief  description  of  the  f'arneffic, 
the  non -magnetic  sailing-vessel  built  specially  for  the  use  of  the 
survey,  and  launched  on  the   12th  of  June  last,  Dr.   Bauer  gave  some 
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account  of  the  work  that  has  ah'eady  been  done  since  the  founding  of 
the  department  in  iVpril  1,  1904.  Besides  collecting  many  observations 
at  land  stations,  a  very  extensive  magnetic  survey  of  the  Pacific  has 
been  made.  The  Galilee,  a  vessel  chartered  for  the  purpose,  and  adapted 
for  use  as  ■well  as  the  conditions  permitted,  made  cruises  over  that  ocean 
betAveen  August  1,  1905  and  June  1,  1908,  amounting  to  about  60,000 
nautical  miles,  and  extending  from  the  Aleutian  Isles  on  the  north  to 
NeAv  Zealand  on  the  south,  zigzagging  backwards  and  forwards  between 
the  coasts  of  America  and  Asia.  In  the  course  of  these  cruises  very 
considerable  errors  in  the  present  magnetic  charts  showing  the  declina- 
tion of  the  magnetic  needle  were  discovered  on  frequented  ocean  routes, 
as  from  San  Francisco  to  Honolulu  and  from  the  same  port  to  Yoko- 
hama, and  numerous  corrections  were  also  made  of  the  received  figures 
for  the  dip  of  the  needle  and  the  degree  of  the  magnetic  force. 

Several  papers  of  more  or  less  direct  geographical  interest  were  read 
in  the  Engineering  Section.  AVinnipeg  lies,  it  will  be  recollected,  at  the 
gate  of  the  fertile  West,  where  the  rich  agricultural  region  passes  into 
the  poor  Laurentian  area.  The  two  great  problems  before  the  engineers 
of  Canada  are,  therefore,  first  how  to  develop  the  grain  industry  of  the 
North-West,  and  second  how  to  improve  the  methods  of  carrying  the 
product  eastwards  to  the  Atlantic.  On  both  subjects  several  important 
papers  were  read.  Of  special  interest  was  the  description  of  the  scheme  to 
improve  the  water-route  between  Port  Arthur  and  Montreal  by  means  of 
a  new  canal  route.  This  scheme,  called  the  Gleorgian  Bay  Canal  Scheme, 
provides  for  a  canal  between  Montreal  and  Lake  Superior  by  way  of  the 
Ottawa  river,  Lake  Nipissing  and  the  Pickerel  and  French  rivers,  having 
a  minimum  depth  of  22  feet,  and  estimated  to  cost  20  millions  sterling. 
This  route  would  avoid  the  present  longer  route  by  the  Detroit  river, 
which  is  liable  to  interruption  owing  to  political  difficulties  with  the 
United  States.  The  Hudson  Bay  route  is  not  likely  to  be  developed  in 
the  immediate  future,  and  little  mention  was  made  of  it. 

The  next  annual  meeting  of  the  British  Association  is  to  be  held  at 
Sheffield,  from  August  31  to  September  7,  under  the  presidency  of 
Professor  T.  G.  Bonney,  D.Sc,  LL.D.,  F.R.S. 

Mr.  G-eo.  G-.  Chisholm,  to  whom  we  are  indebted  for  muchofthe 
information  given  above,  has  also  kindly  furnished  the  following  note 
in  regard  to  the  Excursion  after  the  Meeting : — ■ 

At  the  close  of  the  meeting  a  party  consisting  of  about  two  hundred, 
composed  of  officials  of  the  Association  and  other  invited  guests,  set  out 
on  an  excursion  to  the  West  in  a  train  provided  by  the  Canadian  Pacific 
Railway.  Nine  drawing-room  cars  in  addition  to  dining  cars  and  a 
baggage  car  were  required  for  the  accommodation  of  the  party,  and  in 
each  of  the  di-awing-room  cars  there  was  some  one  well  acquainted  with 
the  North-West  of  Canada  to  give  information  to  the  other  guests.  The 
party,  starting  at  midnight  on  the  2nd  of  September,  proceeded  to  Van- 
couver and  then  by  steamer  to  Victoria,  returned  thence  to  Calgary,  and 
from  Calgary  proceeded  north  to  Strathcona.  There  the  train  was  taken 
over  by  the  Canadian  Northern  Railway,  and  was  drawn  in  two  sections 
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across  the  low-level  bridge  connecting  Strathcona  with  Edmonton  to  the 
Edmonton  station  of  that  railway,  by  ^\"hose  line  the  party  was  brought 
back  to  AVinnipeg,  where  it  arrived  ear\y  on  the  morning  of  the  13th  of 
September.  The  stopping-places  en  route  were  Regina,  Moose  Jaw, 
Gleichen,  Calgary,  Banflf",  Laggan,  Glacier  House,  Vancou\"er,  Victoria,  and 
Edmonton.  As  the  whole  excursion  was  completed  in  little  more  than 
ten  days  the  duration  of  the  stay  at  each  place  was  necessarily  short, 
generally  only  a  few  hours.  At  Gleichen  the  stoppage  was  only  ten 
minutes,  but  arrangements  had  been  made  for  representatives  of  a  tribe 
of  Indians  from  a  neighbouring  reservation  meeting  the  train  at  that 
point,  arrayed  in  the  gayest  native  costume.  Contrary  to  their  usual 
practice,  they  consented  in  the  freest  manner  to  be  snap-shotted  by  the 
members  of  the  Association  armed  with  cameras,  and  two  of  the  most 
noted  chiefs  shook  hands  in  a  dignified  manner  with  all  who  offered  that 
courtesy.  Short  as  the  stay  was  at  the  various  halting-places,  every- 
thing possible  was  done  to  enable  the  A'isitors  to  turn  their  "visit  to  the 
greatest  advantage,  and  every  opportunity  Avas  taken  by  the  towns 
visited  to  shoAv  hospitality  to  the  visitors.  At  Regina  the  ladies  of  the 
party  were  entertained  to  lunch  at  Grovernment  House  by  the  Lieutenant- 
Crovernor  of  Saskatchewan,  and  the  gentlemen  in  the  city  hall ;  and 
afterwards  both  had  an  opportunity  of  visiting  the  headquarters  of  the 
Xorth-Western  Mounted  Police.  Similar  hospitalities  were  offered  at  all 
the  other  places  visited,  and  in  all  the  speeches  made  by  the  Canadian 
hosts  on  such  occasions  the  most  ardent  expressions  of  loyalty  to  the 
mother  country  were  made  use  of.  It  Avas  perhaps  even  more  significant 
that,  privateh?^,  earnest  and  even  passionate  expression  was  sometimes 
given  to  the  same  feeling,  the  speakers  being  evidently  persuaded  that 
at  home  the  strength  of  this  feeling  was  not  recognised.  Some  of  the 
public  speeches  gave  interesting  accounts  of  the  experiences  of  new 
settlers,  sometimes  mingled  with  good-humoured  banter  of  investors  in 
England  and  Scotland,  who  contented  themsehes  with  a  miserable  three 
or  four  per  cent,  on  their  capital,  instead  of  taking  the  six  or  seven  per 
cent,  that  was  waiting  for  them  in  Canada.  This  hint  of  the  prosperity 
of  the  North- West  was  likewise  plentifully  reinforced  by  the  testimony 
of  settlers  given  privately,  especially  by  the  young,  not  one  of  whom, 
wherever  met,  in  hotels,  on  trains  or  boats  or  elsewhere,  failed,  on  being 
asked,  to  express  entire  satisfaction  with  the  country,  most  of  them 
showing  a  great  readiness  to  enter  into  details  of  what  they  had  been  able 
to  do  since  they  came  out,  and  ridiculing  the  idea  that  the  winter  was  a 
bad  time. 

To  return  to  the  excursion,  it  may  be  mentioned  that  the  party  was 
favoured  with  the  best  possible  Aveather  at  the  shoAv  places  of  the  Rocky 
Mountains  on  the  Canadian  Pacific  route.  Thus,  though  onl}'^  a  morning 
was  given  to  Banf!',  the  members  of  the  party  were  able  to  see  it  under 
ideal  conditions,  and  a  select  luimber  were  enabled  to  enjoy  the  hospi- 
tality of  the  Canadian  Alpine  Club  at  their  new  club-house,  under  the 
guidance  of  their  exuberantly  genial  president,  Mr.  A.  O.  A^'heeler. 
Although,  too,  only  the  afternoon  and  CA'ening  of  the  same  day  could  be 
given  to  Laggan,  the  continuance  of  the  same  perfect  weather  enabled 
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all  the  party  to  enjoy  the  beauties  of  Lake  Louise,  and  a  number  of  them 
to  visit  the  glacier  at  its  head  ;  and  the  next  morning  the  same  bright 
and  clear  weather  allowed  of  most  of  the  party  exploring  the  lower  end 
of  the  Illecillewaet  Glacier,  some  of  them  enjoying  the  magnificent 
view  from  Observatory  Point,  up  and  down  the  valley  of  the  Beaver 
creek  with  the  Matterhorn-like  peak  of  Sir  Donald  towering  unclouded 
above  it. 


THE  CALIFORNIAN  EARTHQUAKE.^ 

Part  of  the  official  report  of  this  great  seismic  catastrophe  has  been  in 
our  hands  for  some  months  :  but  discussion  of  the  contents  of  volume  i. 
was  postponed  in  the  hope  that  volume  ii.  would  follow  before  the  year 
was  out.  This  hope  has  not  been  realised.  From  the  preface  we  learn 
that  the  second  volume  is  to  be  chiefly  concerned  with  the  interpretation 
of  instrumental  records  and  with  the  general  theory  of  seismographs. 
These  instrumental  records,  collected  from  all  pai'ts  of  the  world,  are 
reproduced  in  the  large  handsome  atlas,  whose  maps  and  seismograms 
form  a  most  valuable  feature  of  the  Report. 

Professor  A.  C.  Lawson  and  his  collaborators  are  to  be  congratulated 
on  the  thoroughness  with  which  they  have  done  their  task.  Backed  by 
the  Carnegie  Institution  of  Washington,  they  have  presented  to  the 
scientific  world  an  elaborate'  discussion  of  the  event  which  laid  a  large 
part  of  San  Francisco  in  ruins  and  wrought  havoc  in  many  neighbouring 
towns.  For  convenience  of  handling,  volume  i.  is  issued  in  two  parts, 
but  the  paging  is  continuous  throughout.  The  well-printed  quarto 
volumes  are  beautifully  illustrated  by  over  two  hundred  plates  and 
diagrammatic  figures.  These,  together  with  the  twenty-five  maps  and 
the  seventy -four  seismograms  in  the  atlas,  constitute  in  themselves,  quite 
apart  from  any  discnssion,  a  remarkable  addition  to  the  representation  of 
earthquake  phenomena.  Comparatively  few  of  the  plates  contain  less 
than  two  pictures,  and  many  of  them  contain  four.  They  emphasise  all 
types  of  seismic  effects — faults,  cracks,  earth-flows,  craterlets,  displace- 
ments of  roads,  rails  and  fences,  destruction  of  monuments  and  buildings. 
These  serve  to  show  more  or  less  the  surface  movements  which  accom- 
panied or  followed  the  shock  proper ;  but  their  full  significance  can  be 
appreciated  only  by  those  who  have  laboriously  toiled  at  the  survey  of 
the  disturbed  area.  We  may  best  show  the  thoroughness  with  which 
the  Avhole  geological  prol:)lem  has  l)een  discussed  by  a  brief  outline  of  the 
main  sections  of  the  Report. 

A  general  introduction  giving  a  summary  of  the  outstanding  features  of 
the  earthquake  is  followed  by  a  concise  account  of  the  geology  of  the  coast 
system  of  mountains.    Then  comes  a  section  of  extreme  interest  and  import- 

1  The  Californian  Earthquake  of  April  18,  1906.  Report  of  the  State  Earthquake 
Investigation  Commission.  Volume  i.  (in  Two  Parts)  an<l  Atlas.  Published  by  the 
Carnegie  Institution  of  Washington,  1908. 
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ance — the  8an  Aiuheas  Rift  as  a  Geomorphic  Feature.  This  rift  or  narrow 
zone,  known  also  in  Southern  California  as  the  great  earthquake  crack, 
has  been  during  the  last  seventeen  years  traced  from  the  Colorado  desert 
in  a  north-westerly  direction  for  a  distance  of  six  hundred  miles.  Roughly 
speaking  it  follows  the  trend  of  the  coast,  beginning  at  its  southern  end 
some  forty  miles  inland,  and  then  gradually  approaching  the  coast-line  as 
it  l)ears  XNW.  towards  San  Francisco.  It  disappears  below  the  sea  just 
outside  the  Golden  Gate,  but  is  again  traceal)le  along  the  shore  as  far  as 
Point  Arena.  After  seventy-two  miles  of  sub-oceanic  trend  it  is  believed 
to  come  to  light  again  in  the  neighbourhood  of  Point  Delgada.  The  rift 
as  a  whole  is  convex  towards  the  Pacific.  It  has  marked  relations  to  the 
distribution  of  the  granitic  rocks  of  the  coast  ranges.  It  is  characterised 
throughout  its  extent  by  scarps,  low  ridges,  and  ponds,  which  indicate 
recurrence  of  movement  along  the  line  of  the  rift.  According  to  H.  W. 
Fairbanks,  one  of  these  movements  occurring  within  the  last  thousand 
years  was  of  exceptional  importance,  giving  rise  to  cliffs  300  to  400  feet 
high.  The  South  Calif ornian  earthquake  of  1857  Avas  accompanied  by 
movements  along  this  rift.  And,  finally,  the  marked  geological  feature  of 
the  earthquake  of  1906  was  distinct  faulting  along  this  same  line.  It  is 
indeed  an  old  scar  of  crustal  shifting.  Its  probal)le  relations  to  the  larger 
continental  features  are  summed  up  in  these  words  :  "  It  thus  seems  not 
improbal)le  that  the  three  great  earthquakes  of  California,  Chilpancingo 
(in  Mexico)  and  Jamaica  may  be  on  the  same  seismic  line  which  is  known 
in  California  as  the  San  Andreas  Rift."  The  importance  of  this  rift  in 
the  eyes  of  the  Californian  geologists  is  dernonstrated  by  the  fact  that  no 
fewer  than  thirty  of  the  plates  are  devoted  to  the  exposition  of  its 
chai^aeter  and  scenic  features. 

The  next  hundred  pages  of  the  Report  describe  in  detail  the  Earth 
Movement  on  the  Fault  of  April  18,  1906.  By  means  of  various  surface 
effects,  large  and  small  as  the  case  might  be,  the  fault  was  traced  almost 
continuously  for  190  miles  from  San  Juan  in  latitude  36°  50'  to  a  little 
beyond  Point  Arena  in  latitude  39°.  If  we  assume  that  the  surface 
movements  oljserved  near  Point  Delgada  in  latitude  40°  belong  to  the 
same  fault,  then  the  line  of  rupture  was  about  270  miles  in  length.  In 
the  narrow  region  near  this  line  the  earthquake  effects  were  at  their 
maximum.  Here  the  intensity  reached  x.  on  the  Rossi-Forel  Scale. 
Since  the  fault-trace  along  the  San  Andreas  Rift  passed  along  the  ocean 
floor  just  outside  the  Golden  Gate,  the  intensity  in  San  Francisco  itself 
did  not  exceed  ix.  on  the  same  scale.  The  discussion  of  the  isoseismal 
lines  and  of  the  distribution  of  apparent  intensity  covers  two  hundred 
pages  of  the  Report.  Much  detail  is  given,  and  the  broad  results  are 
shown  in  a  Ijeautifvdly  drawn  map  of  isoseisms  for  the  whole  district  OA'cr 
which  the  shock  was  perceptible.  The  characteristic  features  of  this 
map  may  be  roughly  simimarised  as  follows  : — 

The  long  narrow  line  of  rupture  along  which  the  intensity  is  x.  is 
flanked  by  broader  bands  of  the  immediately  lower  intensities.  The 
forms  of  these  towards  the  north,  where  the  line  of  rupture  is  lost  under 
the  ocean,  proves  without  reasonable  doubt  that  this  line  is  continuous 
with  the  short  portion  near  Point  Delgada ;  and  the  manner  in  which  the 
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same  lines  of  intensities  ix.,  viii.,  and  vii.  ronnd  oft'  towards  the  east, 
both  on  the  north  and  sonth  limits  of  the  line  of  rupture,  shows  that  these 
correspond  to  the  real  limits  of  the  disturbance  which  produced  the 
various  phenomena.  It  is  only  south  of  8an  Francisco  that  the  line  of 
rupture  passes  sufficiently  within  the  land  area  to  allow  of  isoseismals 
being  drawn  on  the  western  side.  As  the  average  intensity  falls  oft" 
towards  the  east  there  occurs  at  various  localities  distinct  increase  of 
intensity,  suggesting  at  first  glance  independent  centres  of  disturbance 
beneath  these  localities.  A  careful  sifting  of  the  evidence  shows,  how- 
ever, that  these  regions  of  greater  intensity  surrounded  by  larger  areas 
of  smaller  avei'age  intensity  have  invariably  a  definite  relation  to  the 
valley  system  and  to  the  geological  character  of  the  underlying  rock. 
One  of  the  most  striking  cases  of  this,  especially  in  regard  to  the  havoc 
done  to  houses  and  property,  is  the  wrecking  of  the  city  of  Santa  Rosa. 
The  V^alley  of  Santa  Rosa  is  a  fairly  even  alluvial  floor  lying  within 
twenty  miles  of  the  line  of  rupture.  The  intensity  had  fallen  to  vii.  in 
the  intermediate  tract,  l)ut  in  Santa  Rosa  it  increased  again  almost  to  the 
maximum  X.  San  Francisco  itself  and  the  region  to  the  south  of  the 
bay  illustrate  the  same  feature.  But  undoubtedly  the  most  instructive 
of  all  these  cases  is  that  presented  by  the  isoseismal  configuration  in 
Sacramento  Valley  and  San  Joaquin  Valley.  In  these  valleys  the 
intensity  reaches  higher  values  than  would  be  expected  from  the  manner 
in  which  it  begins  to  decay  immediately  to  the  east  of  the  central  line. 
The  isoseism  vi.  begins  on  the  coast  about  latitude  41°,  and  passes 
almost  rectilinearly  SSE.  to  within  a  few  miles  of  where  the  Sacramento 
and  San  Joaquin  rivers  enter  the  sea.  It  then  turns  abruptly  north 
along  the  Sacramento  Valley,  and  after  a  wide  sweep  passes  south-east 
along  the  further  sides  of  the  .Sacramento  and  San  Joaquin  valleys,  the 
latter  of  which  it  encompasses  with  a  sweep  towards  the  north-west  until 
it  almost  touches  its  original  position  to  the  east  of  San  Francisco. 
After  some  further  doul)lings  up  and  down  smaller  valleys  it  leaves  the 
land  just  to  the  south  of  Monterej'  Bay.  It  may  be  roughly  compared 
to  a  duml:)-bell  in  shape  with  a  A'ery  narrow  neck  to  the  east  of  San 
Francisco  Bay.  The  eastern  swelling  out  encloses  a  region  about  300 
miles  long  ;  and  in  the  southern  part  of  this  at  a  place  called  Los  Banos 
the  intensity  rises  to  ix.  Los  Banos  is  forty  miles  from  San  Juan,  the 
southern  end  of  the  San  Andreas  fault,  and  it  is  thirty-four  miles  from 
the  nearest  point  having  a  similarly  high  intensity.  In  the  coast  ranges 
between  the  intensity  falls  to  X.  These  facts  suggest  a  local  disturlmnce. 
"  Certain  other  circumstances  detract,  however,  from  the  force  of  this 
suggestion  and  indicate  another  possible  explanation.  .  .  .  The  portion 
of  the  San  Joaquin  Valley  in  which  Los  Banos  lies  is  undoubtedly  an 
underground  water  reservoir.  ...  As  shown  by  the  experiments  of 
Professor  F.  J.  Rogers,  described  in  another  part  of  this  report,  water 
plays  an  important  part  under  certain  conditions  in  increasing  the 
amplitude  of  the  earth  vil)rations,  and,  therefore,  their  destructive  effect. 
In  this  respect  the  region  al^out  Los  Banos  would  be  particularly 
favourably-conditioned  for  the  development  of  high  apparent  intensities 
as  inferred  from  destructive  effects."     The  general  conditions  are  quite 
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analogous  to  other  cases.  "The  chief  difference  is  the  greater  remoteness 
of  the  Los  Banos  region  from  the  seat  of  disturbance,  if  only  one  such 
seat  be  assumed." 

The  experiments  referred  to  were  undertaken  by  F.  J.  Rogers,  "  with 
the  hope  of  offering  some  explanation,  based  directly  on  experiment,  of 
the  greater  destructiveness  of  earthquakes  in  regions  where  the  foundations 
of  structures  are  supported  by  more  or  less  soft  ground  than  where  these 
foundations  are  based  on  solid  rock."  They  were  made  with  a  shaking 
table  similar  to  that  which  has  been  used  in  other  connected  investigations 
by  Milne,  Omori,  G-alitzin  and  others.  The  line  of  research  taken  by 
Professor  Rogers  was,  however,  quite  novel.  The  idea  was  to  compare 
the  motion  of  a  load  of  sand  placed  on  a  movable  car  with  the  motion 
of  the  car  itself.  The  car  could  be  moved  to  and  fro  on  rollers  with 
varying  amplitudes  and  periods,  and  its  motion,  along  Avith  the  simul- 
taneous motion  of  the  load  on  it,  was  recorded  on  a  revolving  drum  in 
the  usual  way.  The  main  fact  established  was  that  the  difference  be- 
tween the  two  motions  Avas  conditioned  by  the  amount  of  water  in  the 
sand.  Thus  "a  soft  semi-fluid  mass  of  soil  containing  a  large  amount  of 
Avater  and  surrounded  or  partially  surrounded  by  solid  strata,  Avill  not 
oscillate  Avith  the  same  motion  as  the  surrounding  strata.  MoreoA'er,  in 
the  case  of  frequencies  ordinarily  occurring  in  earthquake  motion,  the 
amplitude  of  oscillation  of  such  a  semi-fluid  mass  is  likel}'  to  be  greater 
than  that  of  the  surrounding  solid  strata ;  also  the  rcA^ersal  of  motion 
or  the  acceleration  during  rcA^ersal  is  likely  to  be  greater  than  in  the 
case  of  solid  strata.  Finally  the  greater  relative  motion  of  such  a  soft 
or  semi-fluid  mass  is  not  prevented  by  overlying  strata  of  drier  and 
more  compact  mateinal."  It  is  oljvious  that  such  facts  have  an  important 
bearing  upon  the  relation  betAveen  destruction  and  character  of  soil 
and  subsoil,  a  point  Avhich  has  been  discussed  already  hy  the  Japanese 
experimenter  Kusakabe.  A  A^ery  elaborate  and  instructive  account  of 
this  relation  is  given  in  the  part  of  the  report  Avhich  deals  Avith  the  havoc 
Avrought  in  the  city  of  San  Francisco.  H.  0.  Wood,  to  Avhom  Ave  OAve 
this  important  discussion,  finds  overwhelming  evidence  that  compara- 
tively little  destruction  occurred  AA^here  the  surface  was  solid  rock  :  but 
that  "upon  made-land  great  violence  Avas  manifested."  In  this  as  in 
all  parts  of  the  Report  the  illustrative  pictures  are  chosen  Avith  sound 
judgment. 

It  must  be  admitted  that  the  tendency  for  increased  movement  over 
alluvial  soil,  as  indicated  by  the  Avay  in  Avhich  the  isoseisms  folloAV  the 
valleys,  militates  against  the  vicAV  that  isolated  areas  of  high  intensity 
can  be  explained  only  on  the  supposition  of  corresponding  fractures 
independent  of  the  main  fracture  along  the  San  Andreas  fault.  Never- 
theless this  vicAv  is  strongly  held  by  Mr.  R.  D.  Oldham,  the  author  of 
the  Report  of  the  great  Assam  earthquake  of  1897,  and  otherAvise 
distinguished  as  a  Avriter  on  seismological  prol)lems.  He  argues  Avith 
great  foi-ce  that  the  state  of  strain  in  the  crust  Avhich  culminated  in  the 
Californian  earthquake  must  haA^e  existed  over  a  Avide  stretch  of  rock, 
and  that  many  other,  though  smaller,  ruptures  have  occurred  in  addition 
to  the  one  which  came  to  the  surface   along  the   San  Andreas  rift.     In 
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his  paper  on  the  "Interpretation  of  the  Californian  Earthquake  of  1906  " 
(Quart.  Jonin.  Geol.  Soc,  1909),  he  regards  the  "irregularities  in  dis- 
tribution, both  of  the  violence  of  the  shock  and  of  the  permanent  dis- 
placements, inexplicable  if  the  origin  of  the  earthquake  is  assumed  to 
haA'e  been  localised  to  a  single  fissure."  The  manner  in  which  a  hetero- 
geneous mass  will  break  up  under  a  complex  system  of  stresses  cannot 
itself  be  simple,  as  Mr.  Oldham  contends.  At  the  same  time  the 
affection  which  high  intensities  have  for  valley  bottoms  is  more  simply 
explained  without  recourse  to  subsidiary  centres  of  disturbance ;  and 
such  apparently  is  A.  C.  Lawson's  view.  There  is  nothing,  however, 
fundamentally  antagonistic  between  the  two  views.  Both  influences 
ma}^  have  l)een  at  work.  Meanwhile  it  is  well  to  bear  in  mind  that  an 
earthquake  is  a  complex  phenomenon,  and  any  endeavour  to  find  a  full 
explanation  on  a  limited  hvpothesis  is  almost  certain  to  break  down 
somewhere. 

Judged  by  the  area  covered  by  the  lowest  isoseisni,  the  Californian 
earthquake  was  a  less  energetic  disturbance  than  the  earthquakes  of 
Charleston  (1886),  Assam  (1897),  and  Kangra  (1905).  A  simple  way  of 
showing  this  is  to  compare  the  average  distances  of  the  successive 
isoseismal  lines  from  the  epicentral  region.  To  do  this  eff'ectively  in  the 
present  case  we  must  draw  lines  from  the  narrow  line  of  rupture  at 
right  angles  to  it  and  outwards  so  as  to  cut  the  successiA'e  isoseismal 
lines  also  at  right  angles.  The  result  is  shown  in  the  following  table, 
comparing  the  Californian  and  Charleston  shocks  by  the  linear  magni- 
tudes of  the  areas  bounded  by  the  successive  isoseismal  lines. 
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in  miles. 

Now  the  lower  isoseisms  from  II.  to  ix.  are  determined  almost  entirely 
by  the  sensations  of  individuals,  while  the  higher  from  vii.  to  x.  are 
detei'mined  by  the  degree  of  damage  done  in  overthrowing  objects  and 
buildings.  Such  a  scale  of  intensities  though  practical  and  fairly  easily 
applied  has  no  claim  to  scientific  accurac3^  Omori's  dynamic  scale,  based 
upon  the  measurements  of  the  accelerations  required  to  overturn  and 
shatter  buildings,  is  probably  the  best  which  has  been  constructed,  but 
it  applies  only  to  the  higher  intensities.  Moreover,  as  is  well  brought 
out  by  this  Report,  the  intensities  indicated  by  destruction  depend  very 
materially  upon  the  nature  of  the  soil  and  subsoil,  and  are  therefore  of 
correspondingly  doubtful  value  as  indicative  of  the  real  seismic  intensities 
of  the  earthquake  pi^oper.  Isoseismal  configurations  may  seem  to  in- 
dicate multiple  origins,  twin  earthquakes,  and  the  like ;  but  any  certain 
conclusions  as  to  these  will  be  impossible  until  the  geological  nature  of 
the  superficial  strata  and  layers  have  been  taken  properlj^  into  account. 
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It  is  eA^en  conceivable  that  the  forms  of  the  isoseisms  may  in  certain 
cases  lead  to  important  conclusions  regarding  the  geology  of  a  district. 

Of  the  many  effects  of  the  earthquake  the  most  interesting  from  the 
general  geological  point  of  view  is  the  differential  movement  along  the 
San  Andreas  fault.  The  vertical  movement  was  comparatively  small,  and 
was  in  evidence  only  in  the  region  north  of  the  Golden  Gate.  It 
indicated  a  slight  upward  movement  to  the  south-west  of  the  fault,  the 
maximum  displacement  being  about  three  feet.  The  horizontal  displace- 
ment, as  measured  on  dislocated  fences  and  roads,  varied  usually  from 
eight  to  twenty  feet.  The  movement  was  north-west  on  the  western 
side  of  the  fault,  and  south-east  on  the  eastern  side.  Such  a  shearing 
motion  implies  a  corresponding  system  of  stresses  in  the  underlying 
crust.  Under  the  influence  of  these  stresses,  gradually  increasing  as 
time  goes  on,  the  crust  will  experience  a  certain  strain,  at  first  without 
rupture ;  but  finally  when  rupture  occurs  and  the  earthquake  has  its 
birth,  abrupt  displacements  Avill  take  place  and  the  stresses  will  be 
relieved.  That  this  has  been  the  history  of  events  before  and  at  the 
Californian  earthquake  seems  to  be  demonstrated  by  the  facts  brought 
to  light  by  the  geodetic  triangulation  of  the  district  immediately  after 
the  catastrophe.  It  is  not  possible  in  a  few  sentences  to  expound  what 
J.  F.  Hayford  and  A.  L.  Baldwin  require  pages  to  tell.  It  is  sufficient 
to  say  that  a  comparison  of  former  and  recent  results  of  triangulation 
indicates  not  onl}''  movements  at  the  instant  of  the  earthquake  of  1906, 
but  also  movements  of  earlier  date,  possibly  at  the  time  of  the  earth- 
quake of  1868,  or  even  since  that  time.  Professor  Lawson's  own  view 
is  that  we  have  evidence  of  a  creeping  movement  for  years  preceding 
the  great  catastrophe  of  1906,  such  a  movement  as  might  very  naturally 
be  supposed  to  be  taking  place  under  the  continuous  action  of  gradually 
increasing  stresses.  A\'hen  at  length  the  rupture  took  place  abrupt 
displacements  occurred,  especially  in  the  neighbourhood  of  the  fault, 
and  these  compounded  with  the  earlier  displacements  gave  the  resultant 
movements  indicated  by  the  comparison  of  the  triangulations.  Thus 
there  was  evidence  that  preceding  the  catastrophe  of  1906  places  on 
both  sides  of  the  line  of  rupture  had  moved  northwards  since  1868,  and 
that  immediately  after  the  earthquake  the  appropriate  displacements 
were  superposed  on  these,  north-westerly  or  south-easterly  according  as 
the  places  were  to  the  west  or  the  east  of  the  fault.  As  usual  in  such 
cases  there  are  many  difficulties  of  interpretation :  and  to  facilitate 
future  work  of  the  same  kind  and  determine  whether  there  is  a 
continuation  of  movement  in  the  vicinity  of  the  San  Andreas  rift,  the  earth- 
quake commission  have  very  wisely  built  a  set  of  monuments  in  suital)le 
localities,  whose  relative  azimuths  and  distances  can  be  determined  from 
time  to  time  with  the  greatest  accuracy  possible  in  geodetic  measure- 
ments. The  results  will  be  awaited  with  the  greatest  interest  as  the 
century  rolls  on. 

After  a  discussion  of  various  effects  and  accompanying  phenomena, 
such  as  shocks  felt  at  sea,  earthquake  sounds,  undulations  of  the  ground, 
the  effects  on  animals,  etc.,  the  first  volume  of  the  Report  concludes 
with  a  comparison  of  the  more   destructive  shocks  which   have   visited 
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California  within  the  last  fifty  years.  Of  these  the  shock  of  1857 
occurred  along  the  same  line  of  fault,  but  towards  the  southern  end, 
Avhile  that  of  1906  was  along  the  northern  half. 

If  the  second  volume  takes  up  the  problems  associated  with  dis- 
tant records  of  the  disturbance  as  thoroughh'  as  the  first  volume  con- 
siders the  local  efi"ects  and  phenomena,  the  scientific  world  will  owe  a 
deep  debt  of  gratitude  to  the  Earthquake  Investigation  Commission  of 
California  for  a  Keport  which  not  only  throws  light  on  most  of  the 
recognised  problems  of  seismology,  but  opens  up  new  lines  of  research 
for  the  geologist  of  the  future.  Though  no  one  can  desire  to  be  exposed 
to  the  fitful  fury  of  an  earthquake  shock,  many  a  student  of  the  pages 
of  this  Report  may  perchance  feel  just  a  touch  of  disappointment  that 
it  did  not  fall  to  his  happy  lot  to  follow  up  the  traces  of  the  seismic 
monster. 


TEMPERATURE  OSCILLATIONS  IN  LAKES  AND  IN 
THE  OCEAN. 

By  E.  M.  Wedderburn,  \Y.S. 

In  the  second  volume  of  the  Ji'qiorf  on  Norwegian  Fisheri/  and  Marine 
Inredigafions,  which  has  recently  been  published,  there  is  an  elaborate 
report  on  the  physical  oceanography  of  the  Norwegian  Sea,  based  on  the 
researches  made  on  the  Michael  Sars  from  1900  to  1901.  One  of  the 
divisions  of  this  report  deals  with  apparent  irregularities  in  the  horizontal 
distribution  of  temperature,  salinity  and  density.  These  irregularities 
were  nearly  always  shown  by  the  observations  made  in  sections  across 
the  Norwegian  Sea.  The  equilines  (isotherms  isohalines  and  isopyknals 
— i.e.  lines  of  equal  temperature,  salinity  and  density)  in  these  sections 
hardly  ever  had  quite  regular  courses,  but  formed  bends  and  undulations, 
like  waves,  sometimes  great  and  sometimes  small.  The  authors,  Helland- 
Hansen  and  Nansen,  state  that  the  knowledge  of  the  exact  nature  and 
causes  of  these  "  waves "  and  their  movements  Avould  be  of  signal 
importance  to  oceanography,  and  that  it  is  one  of  the  greatest  problems 
that  most  lu'gently  calls  for  a  solution.  In  1894  also,  during  the 
Fram  expedition  across  the  North  Polar  Basin,  Nansen  observed  peculiar 
oscillations  in  the  temperature  of  the  water  at  depths  of  1200  to  300 
metres,  near  the  boundary  between  the  intermediate  warm  stratum  and 
the  overlying  colder  stratum.  The  heights  of  the  waves  observed  by 
him  may  have  been  30  or  40  metres.  The  best  method  of  determining 
the  nature  of  these  oscillations  will  be  to  make  continuous  and  simul- 
taneous observations  in  several  positions,  for  only  in  this  way  can  any 
accurate    knowledge    of    the    water    movements    be    obtained.       Such 
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1  The  acconipauyiug  figure  is  reproduced,  by  Ivind  perniissiou  of  the  Royal  Society  of 
iuburgh,  from  Proc.  Roy.  ISvc.  Mdin.,  xxix.  p.  ti03. 
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observations  are  not  at  present  available.  The  sections  which  show  the 
oscillations  are  not  the  result  of  simultaneous  observations,  but  of 
observations  made  in  different  positions  consecutively,  and  at  consider- 
able intervals  of  time.  They  do  not  therefore  show  the  state  of  afiairs 
at  any  point  of  time.  Moreover,  without  continuous  observations  in  one 
position,  we  can  gather  little  or  no  information  as  to  whether  the 
oscillations  are  periodic,  or  whether  they  are  quite  irregular.  Any 
discussion  of  them  must  consequently  be  very  conjectural. 

The  Beport  suggests  three  ways  in  which  the  oscillations  may  be 
caused,  viz.  : — (1)  by  boundary  waA'es  in  the  water  strata  at  intermediate 
depths ;  (2)  by  sudden  variations  in  the  velocity  or  direction  of  the 
surface  currents ;  and  (3)  by  great  vortex  movements  in  the  sea.  It  is 
not  the  purpose  of  this  article  to  follow  these  learned  oceanogi'aphers 
through  their  discussion  of  these  possible  causes,  but  merely  to  direct 
attention  to  the  temperature  observations  Avhich  have  been  made  in 
Scottish  lochs  under  the  auspices  of  the  Lake  Survey.  It  is  thought 
that  these  observations  may  contain  a  clue  to  the  discovery  of  the  cause 
of  the  "  puzzling  waves  "  which  Helland-Hansen  and  Nansen  describe. 

When  the  Lake  Surve}^  observers  began  work  in  Loch  Xess  in  July 
1903,  they  too  were  confronted  with  puzzling  waves  shown  by  the 
temperature  obserA-ations  at  Fort  Augustus.  The  observations  were  not 
undertaken,  at  first,  in  such  a  way  as  to  show  the  periodicity  of  the 
oscillations,  and  it  was  not  till  after  the  lapse  of  several  months,  during 
which  a  great  number  of  temperature  observations  were  made,  that  Mr. 
E.  R.  Watson  hit  on  the  brilliant  idea  that  the  temperature  oscillations 
were  caused  by  an  oscillation  of  the  bottom  water  of  the  loch.  Once 
this  was  seen  it  was  easy,  b}^  arranging  the  nature  of  the  observations, 
to  demonstrate  beyond  doubt  the  true  nature  of  the  oscillations. 
Curiously  enough.  Professor  J.  Thoulet  had  in  1894  drawn  attention  to 
temperature  oscillations  in  Lac  Longemer,  which  he  called  "  une  sorte  de 
seiche  interieure,"  but  no  attention  was  paid  to  his  work  by  other 
limnographers,  and  the  idea  of  a  temperature  seiche  lay  dormant  till  it 
Avas  rediscovered  by  the  Lake  Survey. 

In  autumn  there  is  in  most  of  our  larger  lochs  a  rapid  change  or 
discontinuity  of  temperature  at  a  depth  which  varies  with  the  season 
and  with  the  size  and  configuration  of  the  loch.  The  point  at  Avhich 
this  rapid  change  takes  place  is  various^  called  the  "discontinuity 
layer,"  "  thermocline "  and  "  sprungschicht."  Above  and  below  the 
discontinuity  layer  the  temperature  is  fairly  uniform,  and  the  loch  is,  as 
it  were,  separated  into  tAvo  compartments,  the  upper  one  containing 
warm  water,  and  the  lower  one  relatively  cold  water.  The  boundary 
between  the  warm  and  the  cold  water  is,  of  course,  not  quite  sharp,  but 
the  discontinuity  is  at  times  very  marked.  The  specific  gravity  of  the 
upper  layer  is  less  than  that  of  the  loAver  layer,  as  Avater  abo\'e  39°  Fahr. 
expands  Avith  rise  of  temperature.  The  discontinuity  in  temperature 
therefore  means  a  discontinuity  in  density. 

It  Avill  make  the  subject  easier  to  understand  if  Ave  substitute  for 
the  basin  of  the  loch  a  long  rectangular  trough  Avith  glass  sides,  so  that 
Ave  can  folloAv  the  motion  of  the  Avater  Avith  Avhich  it  is  filled.     If  the 
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trough  is  slightly  tilted  an  oscillation  of  the  water  in  the  trough  is 
started,  and  it  goes  on  swinging  regularly  to  and  fro,  but  with  diminish- 
ing amplitude  until  it  finally  comes  to  rest.  The  period  of  the  oscillation 
is  only  dependent  on  the  size  and  shape  of  the  trough,  and  is  given  by 
the  formula  t  =  2lj»Jgh,  where  t  is  the  period  of  a  complete  oscillation, 
I  the  length  of  the  trough,  h  its  depth,  and  g  the  acceleration 
due  to  gravity.  So  in  lakes,  oscillations  may  be  caused  in  a  variety  of 
ways,  with  periods  depending  on  the  size  of  the  basin,  and  these  are 
called  seiches.  The  point  about  which  the  oscillation  takes  place,  and  at 
which  there  is  no  up  and  down  motion,  is  called  the  "  node."  If  there  is 
only  one  such  point  the  seiche  is  called  "uninodal."  But  there  may  be 
more  than  one  node.  The  surface  of  the  water  may  appear  to  rise 
simultaneously  at  either  end  and  to  fall  at  the  centre  ;  there  are  then 
two  nodes,  and  the  seiche  is  called  "  binodal."  Similarly  we  have  trinodal 
seiches  with  three  nodes,  and  so  on.  The  greater  the  number  of  nodes 
the  shorter  is  the  period  of  the  seiche.  Thus,  in  Loch  Ness,  seiches  Avith 
the  following  periods  have  been  observed  : — Uninodal  seiche,  31"5  min.  ; 
binodal,  15'3  min.;  polynodal,  8"8  min. 

If  on  the  top  of  the  water  in  the  trough  Ave  put  some  oil  lighter 
than  water,  we  have  in  the  trough  two  layers  of  liquid  of  different 
densities,  representing  the  condition  of  affairs  in  a  loch  when  there  is  a 
pronounced  discontinuity  of  temperature.  The  oil  represents  the  Avarm 
surface  layers,  and  the  Avater  represents  the  colder  and  heavier  Avater  at 
the  bottom  of  the  loch.  It  is  an  easy  matter  now  to  start  a  SAvinging  in 
the  Avater  in  the  trough  independently  of  the  oil  which  rests  above  it — 
the  motion  being  apparent  by  the  SAvinging  of  the  interface  between  the 
two  liquids.  The  period  of  this  oscillation  depends  on  the  size  and 
shape  of  the  trough,  but  also  on  the  difference  in  density  betAveen  the  tAA'^o 
liquids.  Its  period  is  given  by  the  formula  t='2ll^g(p~  p')l(p/h-\-p'/h') 
Avhere  f,  I,  and  g  have  the  same  signification  as  before,  and  h  and  h',  p  and 
p',  are  respectively  the  depths  and  densities  of  the  loAver  and  the  upper 
layers.  The  period  is  very  much  slower  than  that  of  the  ordinary  seiche, 
for  it  depends  on  the  difference  in  density  betAveen  the  two  layers,  and 
the  less  the  difference  the  greater  the  period.  It  will  also  be  noted  that 
the  shalloiver  the  upper  liquid  the  longer  the  period. 

Such  an  oscillation  may  also  occur  in  the  loAver  layers  of  lochs  Avhen 
there  is  a  discontinuity  of  temperature,  and  it  is  then  called  a  tempera- 
ture or  density  seiche.  Such  density  seiches  have  been  found  to  occur 
in  Lochs  Ness  and  Garry  in  Scotland,  and  in  the  Wolfgangsee  in 
Austria.  In  the  author's  opinion,  there  is  little  doubt  that  they  occur 
in  all  lakes  Avith  depths  greater  than,  say,  100  feet.  The  range  of 
rise  and  fall  of  this  seiche  may  be  very  great — in  Loch  Ness  amplitudes 
of  200  feet  Avere  observed.  The  period,  of  course,  varies  for  each 
separate  lake.  Loch  Garry  had  a  period  of  about  twelve  hours,  and 
Loch  Ness  a  period  of  over  three  days.  There  may  also  be  density 
seiches  Avith  more  than  one  node,  and  in  this  Avay  oscillations  of  various 
periods  may  be  observed  in  the  same  basin.  Thus  in  Loch  Ness,  there 
Avas  evidence  of  a  binodal  density  seiche  Avith  a  period  of  about  thirty- 
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six  hours.     A  combination   of   seiches   of  different  nodality  may  give 
what  at  first  appears  to  be  an  irregular  oscillation. 

The  connection  between  these  temperature  movements  in  fresh- 
water lakes  and  those  observed  in  the  ocean  is  not  at  first  apparent.  In 
lakes  the  oscillation  is  due  to  the  enclosed  nature  of  the  basin,  and  it  is 
a  large  stretch  of  imagination  to  suppose  that  oscillations  which  are 
found  in  a  basin  such  as  Loch  Ness  should  also  be  found  in  the 
Norwegian  Sea.  But  the  difference  between  Loch  Ness  and  the 
Norwegian  Sea  is  certainly  no  greater  than  the  difference  between  the 
experimental  trough  and  Loch  Ness.  There  are,  moreover,  one  or  two 
connecting  links  which  make  a  temperature  seiche  in  the  ocean  appear 
quite  likely. 

The  first  of  these  is  the  embroidery  which  appears  on  most  tide- 
gauge  records.  Superimposed  on  the  main  curve  which  shows  the 
rise  and  fall  of  the  ordinary  tide  there  are  frequently  small  indentations 
caused  by  oscillations  of  shorter  period.  It  is  now  recognised  that 
these  are  generally  due  to  seiches  in  bays  or  separate  basins  in  the  sea. 
A  special  study  of  these  oscillations  has  been  made  by  the  Japanese  in 
the  bays  surrounding  their  coasts.  They  found  that  in  deep,  well- 
defined  bays  secondary  oscillations  or  seiches  are  of  frequent  occurrence, 
and  that  their  period  can  be  calculated  from  the  shape  of  the  bay. 
The  node  of  these  oscillations  in  bays  is  at  the  mouth  of  the  bay  and 
not  at  the  centre,  as  is  the  case  with  an  enclosed  basin.  Li  large  bays, 
such  as  the  Bay  of  Fundy  and  the  Bay  of  Bengal,  the  period  of  the 
seiche  is  nearly  the  same  as  the  period  of  the  tide,  and  it  may  mask 
the  tides,  or  make  them  appear  of  unusual  amplitude. 

So  far  we  are  on  pretty  safe  grovnid,  Ijut  what  follows  is  mainly 
conjectural.  Dr.  Otto  Pettersson  has  puljlished  some  observations 
made  by  him  in  the  Skagerrak  in  January,  February  and  March  of  the 
present  year,  which  show  an  oscillation  of  the  lower  waters  of  that 
basin  of  about  fourteen  days.  Dr.  Pettersson  seeks  to  explain  this 
as  a  long  period  tide  in  the  lower  and  denser  water,  and  states  that 
the  moon  seems  to  have  a  tendency  to  accumulate  the  deep  water  of 
the  Skagerrak  against  the  eastern  coast  whenever  it  attains  a  high 
northerly  or  southerly  declination,  but  he  has  the  frankness  to  admit 
that  he  knows  of  no  reason  why  it  should  do  so,  and  that  his  explana- 
tion presents  almost  insurmountable  difficulties.  He  adds  that  the  whole 
character  of  the  phenomenon  bears  out  the  idea  that  it  is  essentially 
an  oscillation  in  the  deep  water  of  the  ocean,  the  origin  of  which  must 
be  left  to  future  investigation  to  discover. 

It  may  have  been  an  extraordinary  coincidence  that  calculation  of 
Avhat  the  period  of  a  density  seiche  in  the  Skagerrak  should  be,  gave 
from  13*9  to  14*2  days,  which  is  practically  the  observed  period.  It  is 
at  least  a  coincidence  which  gives  strong  colour  to  the  theory  that  the 
oscillations  which  he  observed  were  due  to  a  density  seiche.  Fig.  1 
is  a  rough  map  of  the  Skagerrak,  the  point  of  Dr.  Pettersson's  observa- 
tions being  marked  by  a  cross.  If  the  explanation  given  is  correct, 
there  is  an  oscillation  of  the  dense  bottom  water  in  the  Avhole  basin, 
which  has  a  length  of  about  125  miles.  The  node  of  the  oscillation  is 
at  the  mouth  of  the  bay  and  is  shown  by  a  straight  line. 
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The  observations  in  the  Skagerrak  are  too  few  to  admit  of  any 
definite  conclusions  being  drawn,  and  the  observations  in  the  Norwegian 
Sea  are  even  fewer.  They  are  sufficient  to  show  the  presence  of 
oscillations,  but  in  no  case  are  they  sufficient  to  show  periodicity  with 
any  certainty.  A  rough  calculation  of  the  period  of  a  density  seiche 
in  the  Norwegian  Sea  has  been  made  from  the  following  data  : — length, 
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Fig.  1. — Map  of  the  Skagerrak  (contour  lines  are  drawn  every  50  fathoms). 
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16  degrees;  mean  depth,  1600  metres;  depth  of  upper  layer,  200 
metres,  difference  in  density  between  upper  and  lowers  layers,  5  per 
cent.  This  gives  a  period  for  the  density  seiche  of  about  twelve  days. 
It  may  be  that  an  oscillation  takes  place  transversely  across  the  sea 
instead  of  along  its  length,  in  which  case  the  period  of  the  oscillation 
would  be  seven  or  eight  days.  It  will  be  extremely  interesting  to  see 
whether  further  investigation  shows  the  existence  of  oscillations  with 


596  SCOTTISH    GEOGRAPHICAL   MAGAZINE. 

periods  with  this  order  of  magnitude.  Shorter  periods  might  be  found 
in  various  portions  of  the  sea,  e.g.  between  Jan  Mayen  and  Norway, 
or  between  Jan  Mayen  and  Iceland,  etc.  Very  much  longer  periods 
might  be  observed  if  the  discontinuity  were  nearer  the  surface  than 
200  metres,  for  the  effect  of  the  shallowing  of  the  upper  layer  is  to 
lengthen  the  period. 

It  is  possible  to  have  several  discontinuities  at  various  depths,  and 
this  may  greatly  complicate  the  nature  of  the  oscillations.  Exner's 
observations  in  the  Wolfgangsee  show  this.  Oscillations  were  observed 
at  depths  of  25  and  40  feet,  which  were  of  opposite  phase,  the  explana- 
tion of  which  probably  is  that  there  was  an  oscillation  of  the  water 
below  40  feet,  and  a  separate  oscillation  in  the  water  between  40  and  25 
feet.  This,  and  the  fact  that  there  may  be  oscillations  of  different 
nodality  is  sufficient  to  show  that  the  density  seiche  may  at  times 
appear  very  complicated,  and,  indeed,  apparently  irregular. 

Helland-Hansen  and  Nansen  also  draw  attention  to  oscillations  of 
much  shorter  period  than  can  be  explained  as  density  seiches.  These 
may  be,  and  probably  frequently  are  simply  trains  of  boundary  waves, 
but  they  may  be  in  many  cases  caused  by  the*  relative  motion  between 
the  upjoer  and  the  lower  layer  which  follows  from  the  presence  of  a 
density  seiche.  For  the  existence  of  such  a  seiche  of  large  amplitude 
necessitates  slipping  at  the  interface  between  the  two  layers.  All  the 
temperature  observations  which  were  made  in  the  neighbourhood  of  the 
discontinuity  in  Loch  Ness  showed  that  there  were  rapid  changes  of 
temperature  always  going  on,  and  the  sharper  the  discontinuity,  the 
greater  were  these  changes.  They  were  attributed  to  convection  currents 
caused  by  the  relative  motion  between  the  two  layers. 

In  lakes  the  density  seiche  is  started  by  winds  which  accumulate 
the  surface  waters  towards  the  lee  end  of  the  lake.  When  the  wind 
moderates  or  ceases,  the  oscillation  begins,  and  continues  until  equi- 
librium is  established,  or  until  another  storm  springs  up  Avhich  starts  a 
new  seiche.  The  same  cause  is  probably  effective  in  the  ocean.  Any 
force  which  disturbs  the  normal  horizontal  direction  of  the  isopyknals 
should  be  sufficient  to  start  a  density  seiche.  The  whole  subject  is  one 
of  great  interest  and  of  great  difficulty.  Very  careful  and  numerous 
observations  are  necessary  before  certain  conclusions  can  be  drawn.  To 
this  the  authors  of  the  report  are  fully  alive,  but  it  is  suggested  that  the 
observations  which  have  been  made  in  lakes  might  be  used  to  illustrate 
and  explain  the  movements  in  the  ocean  in  the  same  way  as  experi- 
mental observations  in  a  trough  have  been  used  in  the  discussion  of  the 
observations  in  lakes.  The  problems  of  Oceanography  and  Limnology 
are  often  similar,  and  the  study  of  the  one  should  aid  in  that  of  the 
other. 
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NEW  LAND  MAPS  OF  THE  WORLD. 
By  Stephen  Smith,  B.Sc,  F.E.S.G.S. 

(JFith  3Iap.) 

The  geometrician  and  the  professional  cartographer  have  naturally  [a 
prejudice  against  any  representation  of  the  earth's  surface,  or  of  part  of 
it,  which  is  not  constructed  on  strictly  mathematical  principles.  So  also 
have  those,  as  for  instance  navigators,  to  whom  the  accurate  determina- 
tion of  distances  or  directions  from  a  map  is  essential.  But  not  one  in 
a  hundred  individuals,  perhaps  hardly  one  in  a  thousand  of  the  children 
who  are  daily  being  taught  geography  in  our  schools,  will  ever  belong  to 
these  classes,  and  to  the  ordinary  child  or  man  a  map  produces  its  im- 
pressions of  size,  of  shape,  and  of  proportion,  entirely  by  the  eye,  and 
without  any  consideration  of  meridians,  parallels,  point  of  yiew,  perspec- 
tive, or  system  of  projection.  Undoubtedly  the  only  true  method  of 
studying  the  geography  of  the  world  as  a  whole  is  by  the  use  of  a  globe, 
but  a  globe  is  too  expensive  and  perhaps  too  unwieldy  an  article  to  find 
its  way  into  every  household,  and  even  when  used  in  schools  it  does  not 
lend  itself  readily  to  the  purpose  of  demonstration  to  a  class,  as  a  map 
hanging  on  the  wall  does  with  great  facility. 

For  these  reasons,  every  one  who  is  interested  in  the  teaching  of 
geography  should  hail  with  satisfaction  the  production  of  a  map  of  the 
world  based  on  the  method  suggested  by  Mr.  Cahill  in  his  paper  in  the 
September  number  of  this  Magazine.  No  projection  of  the  hemispheres, 
stereographic  or  globular,  no  "  equal  area "  projection  of  the  whole  of 
the  earth's  surface,  no  gnomonic  and  no  cylindrical  projection  can  give  at 
once  such  a  comprehensive  and  accurate  representation  of  the  globe  on  a 
flat  surface  as  the  map  which  is  shown  on  page  468  ante.  Its  form  is 
almost  self-explanatory  of  the  method  of  its  construction,  which  is  so 
simple  that  the  merest  child  can  easily  understand  it.  Its  accuracy  is 
amply  sufficient  for  all  ordinary  requirements.  In  short,  in  its  concep- 
tion it  is  admirable. 

Mr.  Cahill,  however,  has  fallen  into  a  curious  error.     At  first  sight 
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his  map  appears  so  perfect  that  it  seems  remarkable  that  some  of  our 
famous  geographical  publishers  have  not  produced  a  similar  one  before. 
If  Mr.  Cahill's  construction  were  scientifically  correct,  it  should,  one 
would  think,  have  been  long  ago  discovered  by  some  investigator  of 
systems  of  projection.  But  Avhen  his  reasoning  is  examined,  a  flaw 
becomes  apparent  which  explains  this.  Unfortunately  for  his  theory,  a 
right-angled  cone  does  not  develop  into  exactly  two-thirds  of  a  flat 
disc.  The  proportion  of  a  complete  circle  which  is  formed  by  the 
development  of  a  cone  is  obviously  that  of  the  radius  of  the  base  to  the 
length  of  the  slant  side,  or,  in  other  words,  is  equal  to  the  sine  of  half 
the  angle  at  the  apex.  This  angle  again  is  equal  to  the  latitude  at  which 
the  cone  is  tangent  to  a  sphere.  Now  the  sine  of  45°  is  not  f  but 
•707,  so  that  the  development  of  the  tangent  cone  at  45°  latitude  is 
slightly  greater  than  the  exact  two-thirds  of  a  circle  on  which  the  con- 
struction of  Mr.  Cahill's  map  is  based.  The  combination  of  his  elegantly 
symmetrical  six-lobed  figure  Avith  what  he  describes  as  "  an  orderly, 
rhythmic  and  harmonic  series  of  multiples  of  22^°,"  becomes  therefore 
an  impossibility,  but  this  need  not  lead  to  the  abandonment  of  the  idea 
of  his  map.  Symmetry  must,  in  one  form  or  another,  be  sacrificed.  The 
right-angled  cone  tangential  at  45°  may  be  retained,  and  the  map  com- 
pleted in  the  form  he  shows  on  page  463  without  the  insertion  of  the 
redundant  portion,  or  the  tangential  latitude  of  the  cone  may  be  altered 
to  the  angle  whose  sine  equals  |,  that  is  41°48'37",  when  its  develop- 
ment will  become  the  exact  two-thirds  of  a  circle  which  is  desired.  Of 
these  alternatives,  the  first  seems  preferable.  It  preserves  the  uniformity 
of  the  22|°  divisions,  and  maintains  the  average  accuracy  of  the  projec- 
tion, while  the  fact  of  the  map  embracing  '707  of  a  circle  instead  of 
•666  seems  immaterial.  Its  apparent  symmetry  was  not  thought  of  by 
Mr.  Cahill  when  he  commenced  his  labours.  It  seems  to  have  been  an 
accidental  development  of  his  scheme,  and,  though  one  regrets  that  the 
laws  of  nature  prevent  the  map  from  assuming  so  elegant  a  form,  this 
cannot  be  regarded  as  essential  to  its  usefulness. 

The  present  writer  has  long  shared  Mr.  Cahill's  views  regarding  the 
unsuitability  of  Mercator's  projection  for  educational  purposes,  and  so 
long  ago  as  1902  he  constructed  a  map  of  the  British  Empire  "in  its  true 
proportions,"  Avhich  by  the  courtesy  of  the  Society  is  reproduced  in  the 
present  issue  of  the  Magazine.  In  connection  Avith  some  lectures  on  our 
Imperial  resources  he  required  a  map  to  illustrate  the  relative  sizes  and 
positions  of  the  colonies  and  dependencies.  Xo  existing  map  could  be 
foui^  which  would  suit  this  purpose.  Mercator's  projection,  which  seems 
to  be  exclusively  used  in  teaching  the  geography  of  the  Empire,  so 
greatly  misrepresents  its  various  parts  to  the  eye  that  it  is  not  only  use- 
less but  dii'ectly  subversive  of  a  correct  impression.  It  shows,  for 
instance,  Canada  exaggerated  in  area  by  33  per  cent.,  and  Australia 
diminished  by  60  per  cent,  as  compared  with  the  British  Isles.  As  a 
whole,  the  area  of  the  Empire,  in  comparison  with  the  United  Kingdom, 
is  decreased  by  about  one-third,  while  the  Arctic  region  of  Northern 
Canada  is  on  four  times  the  scale  of  the  fertile  districts  of  India  and 
Australia. 


NEW    LAND    MAP    OF   THE   WORLD.  599 

It  was  therefore  determined  by  the  writer  to  attempt  the  construction 
of  a  map  which  would  rectify  these  irregularities.  The  task  did  not 
seem  a  very  difficult  one.  Its  starting-point  at  least  was  obvious,  as  a 
glance  at  a  globe  shows  that  a  great  circle  passing  through  London  and 
intersecting  the  meridian  at  right  angles  will  very  nearly  embrace  India, 
Australia,  New  Zealand,  and  the  West  Indies,  while  great  circles  at  right 
angles  to  it  will  form  the  axes  of  Africa  (North  to  South)  and  Canada 
(East  to  West).  On  these  lines,  the  map,  after  i-epeated  experiments,  took 
shape,  and  a  comparison  of  it  with  Mr.  Cahill's  map  will  show  how  closely 
they  approximate  to  each  other  as  regards  the  special  parts  represented 
on  the  former.  Their  methods  of  construction  are  not  very  dissimilar. 
In  place  of  starting  with  a  conical  projection  on  a  parallel  midway  between 
the  Equator  and  the  Pole,  the  writer's  British  Empire  Map  is  based  on  a 
cylindrical  projection  on  a  great  circle  passing  through  London,  with 
"  gore  "  extensions  covering  Africa  and  Canada.  As  it  is  intended  for 
popular  use,  geometrical  accuracy  has  not  been  strictly  conformed  to. 
Certain  adjustments  have  been  made  to  preserve  the  relationship  of 
important  parts  at  the  expense  of  others,  and  no  meridians  or  parallels 
have  been  introduced,  the  Equator  and  the  North  Pole  alone  being 
approximately  shown  to  give  some  idea  of  latitude  and  longitude.  As  a 
general  result,  each  of  the  British  possessions  is  drawn  almost  perfectly 
correctly  in  shape  and  size,  their  directions  from  London  are  equally 
accurate,  while  their  distances  by  the  shortest  sea  routes  are  in  no  case 
more  than  five  per  cent,  i^emoved  from  truth,  and  that  only  in  very  few 
instances.  The  islands  of  the  Pacific  and  one  or  two  solitary  outlying 
dependencies  of  very  small  importance  are  omitted  in  order  to  bring  the 
map  within  a  convenient  shape. 

It  is  quite  possible  to  construct  a  similar  map  on  strictly  mathe- 
matical principles  and  still  closely  approaching  accuracy  in  its  impression 
on  the  eye.  By  selecting  as  its  base  the  great  circle  through  London 
intersecting  the  Equator  at  105°  E.  and  75°  W.,  and  projecting  cylindri- 
cally  the  belt  on  each  side  of  this  circle,  which  includes  the  principal 
British  possessions,  the  maximum  exaggeration  at  the  parts  furthest  from 
the  base-line  will  not  exceed  five  per  cent.,  and  the  average  exaggeration 
will  not  be  as  much  as  two  per  cent.  A  portion  of  a  great  circle  at  right 
angles  to  the  base  circle,  and  passing  through  Canada,  will  admit  of  its 
cylindrical  projection  to  a  similar  degree  of  accuracy,  while  Africa  may 
be  dealt  with  by  a  series  of  successive  conical  projections  whose  base  is 
conterminous  with  the  edge  of  the  cylindrical  projection  on  the  original 
base  circle,  which  will  bring  it  within  almost  as  close  limits  of 
correctness. 

For  the  purpose  of  showing  the  more  important  parts  of  the  British 
Empire,  such  a  map  is  preferable  to  one  on  Mr.  Cahill's  projection,  and 
more  nearly  represents  the  true  scale,  though,  of  course,  the  whole  Empire 
can  be  very  conveniently  shown  on  Mr.  Cahill's  World  Map.  Either  is 
infinitely  to  be  preferred  to  Mercator's  projection.  So  accustomed  are 
we  to  the  latter  that  it  is  difficult  to  realise  its  defects,  but  the  writer 
would  only  ask  his  readers  to  compare  his  map  with  the  ordinary  British 
mpire  map  in  any  atlas  and  observe  the  enormous  difference.     This  will 
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be  particularly  marked  if  they  select  a  map  on  which  the  British  Isles 
are  on  nearly  the  same  scale. 

It  is  much  to  he  deplored  that  the  conservatism  of  our  map  publishers 
has  so  long  perpetuated  the  use  of  such  a  deceptive  representation  of  the 
world's  land  surface.  If  Mr.  Cahill's  and  the  present  article  assist  to 
arouse  the  dissatisfaction  of  teachers  of  geography — and  of  all  who  take 
any  interest  in  the  subject — with  the  maps  provided  for  their  use,  and 
make  them  demand  from  the  publishers  a  map  constructed  on  rational 
principles  which  he  who  runs  may  read,  these  articles  will  not  have  been 
"ivritten  in  vain. 


PKOCEEDINGS    OF    THE   EOYAL   SCOTTISH   GEOGRAPHICAL 

SOCIETY. 

At  a  Meeting  of  Council  held  on  the  30th  July,  the  following  ladies  and 
gentlemen  were  elected  Ordinary  Members  of  the  Society  : — 


Mrs.  C.  Edmunds. 
Captain  E.  Linder. 
James  Simpson  Craig. 
Mrs.  John  M.  Hendry. 
Robert  D.  Urquhart. 
Rev.  Harold  Dobson-Peacock. 
The  Hon.  Lord  Mackenzie. 


Vitali  Behar. 

Mrs.  W.  J.  Younger. 

J.  R.  F.  Cullen,  M.B.,  CM. 

B.  N.  Peach,  F.E.S.,  LL.D. 

Charles  F.  Campbell. 

James  Aitken. 


Miss     Margaret     M'Glashan 

Heggie. 
D.  Rainy  Brown. 
John  Fraser. 

Miss  Eleanor  J.  MacLellan. 
Mrs.  Jane  P.  Xorman. 


The  following  ladies  were  elected  Teacher  Associate  Members  :- 


Miss  Nellie  Watson. 

Miss  Eva  Dodge,  M.A.  (Vict.) 


Miss  Jeanie  Angus. 
Miss  Lizzie  Reid,  M.A. 


The   undermentioned  ladies  and  gentlemen  were    elected    Ordinary 
Members  of  the  Society  at  a  Council  Meeting  held  on  the  2 1  st  October  : — 


J.  Hutcheson  Smith. 

Miss  Rintoul. 

Miss  E.  0.  Baxter. 

Rev.  Colin  Campbell,  D.D. 

Captain  H.  G.  Lyons,  D.Sc, 

F.R.S. 
Robert  Chalmers  Aitchison. 
Mrs.  M.  G.  Georges. 
Thomas  Lamb. 
Miss  A.  C.  Fasson. 
Mrs.  T.  Glendinnen. 
Herbert  Cochrane  Sloan,  C.  A. 
Miss  E.  A.  Glendinning. 
Laurence  Hape  Robertson. 
Archibald  Hope  Robertson. 
Miss  Mary  Brown. 
Andrew  Greig,  A.M. Inst. C.E. 
Lewis  W.V.  Buscke. 
John  Mathieson. 
Alexander  Moncrieff  Mitchell, 

M.A.,  LL.B. 
George  Arthur  Mitchell,  J.  P. , 

M.A. 


Mrs.  Underwood. 
Miss  M.  Aikman. 
Miss  Agnes  E.  Arthur. 
Alexander     Davidson,      Jr. 

F.I.C. 
Harry  Hannay. 
James  Hume,  M.A. 
A.    Scott    Younger,    B  Sc, 

M.I.N.  A. 
Miss  M'Gill. 
Dr.  A.  Brown  Kelly. 
Daniel  M'Neil  Fulton. 
Mrs.  E.  J.  Cartmell. 
J.  Davidson  Brel)ner. 
Hugh  Smith  Ingram. 
Mis's  A.  C.  Dick. 
James       Allan      Thomson, 

F.F.A. 
Mrs.  W.  A.  Bradock. 
William  Robertson  Grieve. 
Peter  Duguid  of  Bourtie. 
Captain  F.  M.  Bailey,  LA. 
David  Baxter,  M.A." 


Mrs.  T.  W.  Carter. 

Rev.      John     G.     Dickson, 

M.A. 
Miss  Nora  Macpherson. 
Peter  Mackichan. 
Rev.     .7.     Anderson    Watt, 

F.R.G.S. 
David  M-Vey  Hay. 
John  Alexander  Walker. 
Angus  Henderson. 
Miss  Eliza  Main. 
Miss  E.  Macfarlane. 
Alexander  Fraser,  J.  P. 
Mrs.      Macneal,     sen.      of 

(Jgadale. 
Miss  Isabella  Harvey. 
Miss  Isobel  Gibson. 
]\Iiss  Macfarlane. 
William  Sword. 
H.  Meyer,  M.D. 
Miss  J.  R.  Carphin. 
George  Nelson  Turner,  M.B. 

CM. 
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Miss  K.  Murray. 
Daniel  S.  Paterson. 
Norman     Miller     Johnson, 

B.Sc.  (Vict.). 
John    Percival    Day,    B.A. , 

F.R.G.S. 
Mrs.  D.  A.  Trotter. 
James  Aitken. 
James  Stirling,  M.A.,  J. P. 
Alexanders.  Lorimer. 
Wm.  Hope  Robertson,  W.S. 
T.  Brown  Darling,  M.D. 
Miss  Annie  S.  Turnbull. 
Miss  J.  G.  Harper. 
Miss     Mary    E.    Macmillan, 

M.A. 
Miss  Annie  Cowieson. 
James  Feuton,  F.F.A. 
J.  Sutherland,  M.A. 
Robert  Purves. 
John  B.  Barclay,  Advocate. 
Alex.  Cunningham  Anderson. 
Miss  Emily  B.  Loudon. 
Mrs.  T.  Johnston. 
William    Considine,    S.S.C., 

N.P. 
Miss  Gall. 
Dr.  G.  A.  Gibson. 
Alex.  Russell  Ballautiue. 
Miss  Jane  M.  Thorburn. 
John  Sinclair. 
Edward    Carmichael,    M.D., 

F.R.C.P.E. 
James  Urquhart,  Jr. 
P.  D.  Ridge-Beedle. 
Rev.    James  Jeffrey.    A.M., 

D.D. 
James  Scrimgeour,  S.S.C. 
J.   R.    Douglas,   A.M.Inst., 

C.E. 
Adam  Patterson  Gray,  M.A. 
Miss  Margaret  T.  Aitken. 
Miss  Jane  Darling. 
John  Bartholomew. 
David  Pryde. 
Miss  E.  Burn-Murdoch. 
James  Cossar,  M.A. 
William  Dawson  Logan,  CA. 
C.     Fred     Pollock,     M.D., 

F.R.S.E. 
William  Carnegie. 
W.  N.  Mackay. 
Alfred  E.  Borthwick. 
Miss  Agnes  W.  Murray. 
Miss  H.  Sutherland. 
J.  Cairns  Russell,  L.D.S. 
Mrs.  A.  T.  Macfie. 
Miss  Jane  L.  Aird. 
Alexander  Pottie,  V.S. 
J.  Eraser  Sinclair. 
G.  Livingstone  Mitchell. 
Miss  F.  St.  John  Cadell. 
T.  R.  Martin. 
George  Groat. 

John  Cromar,  L.D.S. ,  R.C.S. 
George  Mearns. 
Simon  M'Leod. 
Allan  David  Ker. 
Samuel  Laidlaw. 
Miss  Margaret  S.  Annand. 
Thomas  Wilson. 
George  F.  Newlands. 


T.  A.  Bailey. 

Miss  C.  P.  Drysdale. 

Mrs.  George  Macdonald. 

John  Alexander  Ingram. 

Charles  Digby  Jones. 

Miss  Agnes  M.  Christie. 

Miss  Helen  D.  Buchanan. 

Mrs.  Hope  Finlay. 

Miss  C.  M.  Macduff. 

James  Mills  Oliver. 

James  Rough,  S.S.C. 

Thomas  Cowan. 

James  A.  Fleming,  K.C. 

Miss  Agnes  L.  Stiell. 

James  A.  Bilsland. 

Lieut.  W.  S.  Torrance,  R.N. 

George  D.  Marshall. 

Charles  J.  Dean. 

William  Watson. 

William  Drunimond  Cargill. 

Graham  Bruce. 

Mrs.  I.  H.  Bruce. 

George  Watson. 

George  B.  M  itchell,  Jr. 

William  Robertson. 

George  Moncriefl'. 

Miss  M.  Mann. 

C.  D.  Clough. 
Miss  L.  H.  Huie. 

Miss  Florence  MacLeod. 
Archibald  Barr,  D.  Sc. ,  M.  Inst. 

C  F 
F.  6.  Bower,  Sc.D.,  F.R.S. 
Miss  Glen. 
John  Smith. 

D.  B.  Keddie. 
Miss  Millar. 
N.  A.  Mackie. 
John  M.  Rennie. 
John  Lothian. 
W.  Clark. 
Robert  Bruce. 
James  Reid  Young. 
Alex.  Campbell. 
George  Martin  Parker. 
Andrew  M'Crae. 
William  M'Lean. 

Miss  Gertrude  L.  Hunter. 

Miss  M.  B.  Tolmie. 

Robert  Martin  Maclay,  CA. 

Miss  Agnes  M.  Fairlev. 

Lt. -Colonel  A.  J.  P.  Nuthall. 

Matthew  P.  Macleod. 

Rev.  Alexander  Taylor,  M.A. 

A.  Forbes  Mackay,  M. B. ,  Ch.  B. 

A.  S.  R.  Bruce,  S.S.C. 

Alexander  Low,  M.B. 

Miss  M.  Halcro. 

Mrs.  E.  A.  Hope. 

W.  E.  Frost,  J.  P. 

Robert  Weir. 

Frank  W.  Fairlie. 

John  Arch.  Dunlop. 

Adam  Walker. 

Miss  Bessie  C.  Mitchell. 

William  James  Wood,  F.S.A. 

(Scot.). 
James  Grant  Andrew,   M.B., 

CM. 
Mrs.  Mary  Mason. 
John  M.  Macleod,  CA. 
.Tames  Cornwall. 


Mrs.  Leith  Ross. 

Miss  Mackail. 

H.  Arnold  Wilson. 

Mrs.  James  Paton. 

Mrs.  Lucy  Fleming. 

George  M.  France. 

David  Orr. 

Sir  Geo.   T.   Beatson,  M.D., 

K.CB. 
George  Peat. 
Miss  B.  H.  Wilson. 
Miss  M.  G.  W.  Wilson. 
D.  S.  Macnair,  Ph.D.,  B.Sc, 

H.M.LS. 
Miss  J.  A.  Blair. 
Miss  A.  W.  Ferguson. 
S.  H.  F.  Capenny. 
John  Notnian. 
Mrs.  M.  S.  Hill. 
George  Cameron,  F.F.A. 
John  Mackay. 
Lawrence  Niven. 
Miss  Herdman  Smith. 
Alex.  Walker,  M.D.,  J.P. 
A.  Maitland  Ramsay,  M.D. 
Mrs.  Murray. 
Laurence  George  Milne. 
John  F.  Nielson. 
Henry  MacRobert. 
Walter  K.  Wood,  M.E. 
Dugald  H.  Marr. 
William    R.    Purdon,    M.A., 

F.E.LS. 
George  Murdoch. 
Miss  Hamilton. 
F.  W.  Ritchie. 
Mrs.  David  Marshall. 
Miss  Seligmann. 
William  A.  Stewart. 
William  Watson. 
Miss  Margaret  Williams. 
Miss  Jessie  H.  Hej^burn. 
Miss  H.  M.  Buchanan. 
John  D.  Dawson,  M.A. 
A.    F.    Giles,    M.A.    (Edin.), 

B.A.  (Oxon.). 
Mrs.     Aitchison    Robertson, 

M.D.,L.R.C.P. 
Miss  Kate  Wallace. 
Laurence    R.    Brown,    M.A., 

LL.B. 
William  E.  Scott. 
James  Gemmell  Murray. 
John  Frew,  M.  A.,  B.Sc. 
Rev.  H.  N.  Bonar. 
Mrs.  E.  D.  L.  Blackwood. 
J.  Allan  Duncan. 
Harry  Wilson. 
Kenneth  Whitton. 
Rev.  Thomas  H.  Greig. 
Lady  Russell. 
Miss  A   S.  Thomson. 
Tliomas  A.  Smith. 
Samuel  Thomas  Cru.sh. 
.John  W.  Gourley,  CA. 
James  Davidson. 
A.  H.  May. 
Mrs.  W.  A.  Wylie. 
Henry  C  Jack,  F.E.LS. 
John  M.  Lochhead,  CA. 
Robert  Oswald  Blyth,  M.A., 

F.F.A. 
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William  Hill. 
Miss  Mary  P.  Hendrie. 
James  B.  Bolton,  C'.A. 
Mrs.  McKenzie  Johnston. 
Walford  Spencer. 
Miss  M.  E.  Arnott. 
Miss  H.  M.  Johnston. 
John  Brown. 


Miss  Helen  P.  Atkinson. 
Mrs.  J.  B.  Balmain. 
Mrs.  E.  C.  Halden. 
Harry  W.  Macintosh. 
Andrew    Donald,    M.A.. 

B.Sc. 
James  A.  Ramsay. 
Miss  T.  M.  Brown. 


Robert  MacLellan. 
Andrew  Wallace. 
A.  Victor  Wilson. 
Miss  Helen  France. 
Miss  Macphee. 
R.  S.  Strachan. 
Bertie  Heilbron. 
Walter  Ritchie. 


The  following  ladie.s  and  gentlemen  were  elected  Teacher  Associate 
Members : — 


Miss  Isabel  Little. 

Miss    Jeaunette   G.    Leggett, 

F.E.LS. 
H.  0.  Beckit. 
Miss  Mary  H.  Strachan. 
Miss  Bessie  Anderson. 
Miss  Margaret  Bramler. 
Miss  Helen  B.  Younger. 
Miss  Eliza  Ferguson. 
Miss  Jane  Clark. 
William  Carnon,  M.A. 
Robert  Collet. 

Miss  Isabella  H.  Martin,  M.A. 
Miss  J.  Turner  Watt. 
Miss  Amy  J.  Atkinson,  L.L.A. 
Thomas  C.  Storj-,  M.A. 
Miss  Mary  W.  Arnott,  L.L.A. 
Miss  Annie  K.  Arnott. 
Miss  Florence  Williams. 
Miss  Ada  B.  Smith,  L.L.A. 
Miss  Daisy  Brown. 
Robert  Lees.  M.A.,  B.Sc. 
Miss  A.  H.  Peebles. 


Miss  Helen  M.  Ramsay. 
William  M.  Cullen,  F.E.I. S. 
William  Young. 
John  E.  Geddie,  M.A. 
Misslsabelia  Knowles,  L.  L.  A. 
Miss     Marion    G.     Rattray, 

M.A. 
Miss  Agnes  M.  Macfie. 
Miss  Margaret  Marshall. 
Miss  Anna  M.  E.  Sloan. 
Miss  Jean  Reith. 
Miss  Annie  M.  Ireland. 
Miss  Isabella  L.  Morrison. 
Miss  M.  B.  Paterson. 
John  Brown,  M.A. 
Miss  Constance  Lee. 
Miss  Susan  J.  Macphail. 
Miss  J.  A.  Bain. 
Miss  A.  P.  Robertson. 
George  Ramage. 
Miss  Jones,  F.E.LS. 
Miss  Jessie  Valentine. 
Miss  L.  N.  M'Phail. 


J.ames  Taylor,  M.A.,  F.R.S.E. 

Charles  R.  Murray,  M.A. 

Miss  A.  Bourdass. 

Miss  I.  H.  Thomson. 

Miss  Annie  Anderson. 

Miss  A.  Doig. 

Miss  N.  F.  Bathie. 

Miss  J.  Robertson. 

Miss  M.  D.  Mitchell. 

Miss  A.  G.  Ferrier. 

Miss  C.  M.  Birrell. 

Miss  Marjory  Maclean. 

Miss  Mackinlay. 

Miss  M.  G.  Blake. 

Miss  I.  M.  Ruxton. 

Miss  M.  C.  Fisher. 

Miss  Annie  A.  Dow. 

Miss  Christina  Cameron. 

Miss  R.  Gray. 

Miss  M.  E.  M'Vean. 

James  C.  Stewart. 

David  Bryan,  M.A. 


Diploma  of  Fellowship. 

The  Council  on  the  occasion  of  the  25th  Anniversary  of  the  Society, 
awarded  the  Honorary  Diploma  of  Fellowship  to  the  following  in  recogni- 
tion of  their  services  to  the  Society — Mrs.  A.  L.  Bruce ;  Sir  David 
Stewart,  LL.D. ;  I.  Julius  Weinberg,  J.P.,  F.R.G.S.,  F.R.S.G.S. ;  Paul 
Eottenburg,  LL.D. ;  Eobert  Gourlay,  LL.D. ;  A.  Crosbie  Turner ; 
R.  W.  K.  Bain,  Advocate,  Hon.  Secretary,  Aberdeen  Centre ;  and 
David  Wylie,  Hon.  Secretary,  Dundee  Centre. 

The  Ordinary  Diploma  of  Fellowship  was  conferred  on  E.  Bruce 
Low,  M.A.,  J.  P.  Day,  and  William  Aitken,  subject  to  their  compliance 
with  the  prescribed  conditions. 


Lectures  in  November. 

The  opening  address  will  be  delivered  by  Mr.  E.  H.  Shackleton, 
C.V.O.,  F.R.S.G.S.,  in  the  Synod  Hall,  Edinburgh,  on  the  18th  inst. 
The  Chair  will  be  taken  by  the  Right  Hon.  The  Earl  of  Camperdown, 
LL.D.,  Vice-President  of  the  Society. 

The  address  will  be  repeated  before  the  Glasgow  Centre  the  following 
evening — His  Grace  The  Duke  of  Montrose,  K.T.,  Vice-President,  presiding. 

Mr.  H.  Hesketh  Prichard,  F.R.G.S.,  F.Z.S.,  will  open  the  session  in 
Aberdeen  and  Dundee  on  the  17th  and  18th  November  respectively. 
He  will  take  as  his  subject  "  Labrador  and  Newfoundland.'    H.  T.  Morland 
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Simpson,  M.A.  (Cantab),  will  take  the  Chair  in  Aberdeen,  and  R.  B. 
Don,  J.P.,  Chairman  of  the  Dundee  Centre,  will  preside  in  Dundee. 

The  Annual  Business  Meeting. 

The  Annual  Business  Meeting  will  be  held  in  the  Society's  Rooms, 
Synod  Hall,  Castle  Terrace,  Edinburgh,  on  Tuesday,  the  16th  November 
1909,  at  3.30  p.m. 

Professor  James  Geikie,  D.C.L.,  LL.D.,  F.R.S.,  President  of  the 
Society,  will  preside. 


GEOGRAPHICAL    NOTES. 

Asia. 

Dr.  Longstaff  s  Expedition  to  the  Himalaya.  —At  the  beginning 
of  October  a  telegram  arrived  in  London  from  Dr.  T.  G.  LongstafF  (cf. 
p.  492)  to  the  effect  that  he  had  reached  Leh,  in  Ladak,  after  having 
connected  the  Tarim  river  with  the  Saichar  glacier,  making  it  about  50 
miles  long.  This  evidently  means  that  the  Tarim  or  Yarkand  Darya 
River,  which  flows  north  from  the  Himalayas  towards  the  Taklamakan 
desert,  and  had  hitherto  been  supposed  to  rise  near  the  Karakoram  Pass, 
is  now  made  to  originate  much  further  to  the  west  in  the  Saichar  glacier. 
On  existing  maps  what  was  supposed  to  be  a  branch  of  the  river  is 
shown  to  originate  in  the  Saichar  glacier,  and  it  is  that  branch,  apparently, 
which  Dr.  Longstaff  makes  out  to  be  the  main  river. 

Africa. 

The  Rivers  of  Somaliland. — A  Reuter  message  from  Rome  states 
that  the  Juba,  in  Benadir,  has  formed  a  new  mouth.  Some  months  ago 
a  violent  typhoon  broke  through  the  spit  of  land  separating  the  sea  from 
that  part  of  the  river  which  runs  parallel  with  the  coast,  and  the  action 
of  the  sea  and  the  current  combined  have  since  made  a  new  mouth 
450  yards  in  breadth,  and  have  formed  a  long  lagoon  which,  with  little 
expense,  can  be  converted  into  a  serviceable  harbour.  The  same  message 
states  that  Captain  Ferrari,  the  Italian  resident,  has  found  that  the 
Webbi  Shebeli  does  not,  as  was  supposed,  lose  itself  in  marshes  in  the 
Ballis  country,  but  is  an  affluent  of  the  Juba,  into  which  it  runs  some 
120  miles  distance  from  the  mouths  of  the  latter. 

Polar. 

The  Polar  Controversy. — The  unfortunate  controversy  between 
Commander  Peary  and  Dr.  Cook  as  to  priority  in  the  attainment  of  the 
North  Pole,  still  continues  in  the  daily  press.  Dr.  Cook's  records,  are 
however,  to  be  submitted  shortly  to  the  LTniversity  of  Copenhagen,  and 
those  of  Commander  Peary  to  the  National  Geographic  Society.     Until 
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these  two  authorities  have  issued  their  reports,  we  do  not  propose  to 
discuss  the  matter  further  here,  as  such  discussion,  without  detailed 
documentary  evidence  on  either  side,  can  only  be  useless  and  unedifying. 

COMINIERCIAL   GEOGRAPHY. 

New  Chinese  Railway  from  Pekin  to  Kalgan. — This  line,  which 
has  been  constructed  entirely  by  Chinese,  was  opened  at  the  beginning 
of  October.     It  has  been  under  construction  since  October  1905, 

The  line,  the  length  of  which  is  122  miles,  joins  Peking  with  the 
important  trade  mart  of  Kalgan,  piercing  the  Nankau  Pass  by  four 
tunnels,  the  longest,  under  the  Great  Wall,  being  3580  feet.  It  taps 
extensive  coalfields  and  is  well  and  economically  laid.  The  line  will  be 
continued  westwards  through  populous  country  to  Kwei-hua-cheng  and 
the  Yellow  Eiver,  a  distance  of  275  miles,  the  route  for  which  was 
surveyed  last  year. 


EDUCATIONAL. 

Captain  H.  G.  Lyons,  D.Sc,  F.R.S.,  the  recently  appointed  Lecturer  in 
Geography  in  Glasgow  University,  delivered  his  inaugural  address  on 
October  12.  This  address  we  shall  publish  here  in  our  next  issue; 
meantime  it  is  of  interest  to  note  the  words  used  by  Principal  Sir  Donald 
Macalister  in  introducing  the  lecturer.  The  Principal  said  "  that  when 
he  came  to  Glasgow  two  years  ago,  it  was  to  him  the  cause  of  some 
surprise,  that  in  the  Second  City  of  the  Empire,  with  its  shipping  trade 
all  over  the  seas,  and  its  sons  inhabiting  every  region  of  the  globe,  no 
definite  provision  had  been  made  in  the  University  for  systematic  study 
and  research  in  geogi^aphy."  There  are  still,  it  may  be  remarked, 
L^niversity  cities  in  Scotland  in  which  no  provision  is  made  for  the  teach- 
ing of  geogi'aphy  within  the  walls  of  the  University. 

We  have  devoted  recently  a  considerable  amount  of  space  here  to 
descriptions  of  various  forms  of  geographical  apparatus,  especially  models, 
geographical  pictures,  etc.,  with  a  view  to  drawing  the  attention  of 
teachers  to  modern  developments  along  these  lines.  It  is  interesting  to 
note  that  in  the  Report  on  Secondary  Education  in  Scotland,  issued  l)y 
the  Education  Department,  stress  is  laid  upon  the  necessity  for  further 
equipment  of  this  kind  in  schools.  We  quote  in  full  the  passage  in  the 
report  which  deals  with  geography.  It  shows  that  progress  is  being 
made  in  regard  to  the  teaching  of  the  subject. 

"I  am  glad  to  say  that  the  standard  of  work  in  geography  seems  to  be  steadily 
rising.  The  subject  is  being  treated  more  and  more  on  the  regional  method,  and 
the  work  is  consequently  gaining  in  intelligence.  In  a  few  of  the  larger  schools 
teachers  with  specialist  qualifications  are  being  appointed  to  take  over  the  bulk  of 
the  instruction.  The  practical  part  of  the  study  is  receiving  a  larger  measure  of 
attention.  Exercises  on  the  Ordnance  Survey  ma^J  of  the  district  in  which  the 
school  lies,  on  maps  of  all    kinds — temperature,  rainfall,   vegetation,    etc. — and 
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elementary  field  work,  are  i-eported  to  be  much  in  evidence.  Almost  everywhere  a 
fair  extent  of  topographical  and  commercial  geography  is  covered,  and  it  is  obvious 
that  eflforts  are  being  made  to  render  the  instruction  as  interesting  as  possible.  A 
larger  supply  of  such  aids  to  geographical  teaching  as  photographs,  models,  and 
maps  is  rather  urgently  required." 

We  have  recently  received  an  interesting  large  scale  model  of  Ingle- 
borough,  Yorkshire,  constructed  by  Mr.  J.  Foster  Stackliouse,  F.R.G-.S., 
F.R.S.G.S.,  and  presented  by  him  to  the  Society.  The  model,  which  is 
uncoloured,  measures  approximately  37|"  by  43",  and  is  on  a  horizontal 
scale  of  6  inches  to  a  mile,  and  a  vertical  scale  of  ^  inch  to  25  feet.  It 
includes  the  flat-topped  hill  of  Ingleborough  itself,  with  the  adjacent 
hills  of  Simon  Fell  and  Park  Fell,  which  form  part  of  the  same  massif, 
the  deeply-incised  valley  of  Chapel-le-Dale,  the  lower  slopes  of  Whern- 
side  (West  Fell,  etc.),  though  not  its  summit,  together  with  the  valley 
of  Kingsdale.  To  the  south-west  the  gentle  slope  downwards  to  the 
valley  of  the  Lune  is  shown.  To  the  east  the  model  includes  part  of 
the  slope  downward  to  the  valley  of  the  Eibble,  though  it  seems  to  us  a 
little  unfortunate  that  the  valley  itself  is  not  shown,  for  this  would  have 
added  much  to  the  interest  of  the  model.  To  the  north-west  the  low 
divide  between  the  Dale  beck  and  the  upper  part  of  the  Ribble  is  well 
shown,  and  suggests  that  stream  capture  has  occurred  here. 

The  model  is  of  great  interest,  because  it  includes  part  of  an  area 
which  has  for  long  been  the  text-book  example  in  Britain  of  the  origin  of 
hills  by  ei"Osion.  It  is  well  known  that  the  hills  here  are  built  up  of 
nearly  horizontal  beds  of  Carboniferous  age,  their  elevation  being  due  to 
the  summit  layer  of  hard  millstone  grit,  which  has  resisted  erosion.  The 
nature  of  the  bedding  tends  to  produce  flat-topped  hills,  while  the  pre- 
sence of  limestones  yielding  readily  to  water  action  tends  to  produce  deep 
valleys,  often  steep-sided.  The  occurrence  of  sink-holes  or  the  presence 
of  many  streams  which  run  underground  for  a  part  of  their  course  tends 
also  to  produce  a  want  of  grading  in  the  streams— ra^dnes  being  often 
formed  by  the  falling  in  of  undergrovmd  water-channels.  All  these 
features  are  admirably  shown  in  the  model,  which  seems  to  us  very  well 
adapted  for  giving  lessons  on  erosion  and  the  formation  of  hills.  The 
large  area  in  the  district  which  is  covered  by  flat-topped  "  fells  "  is  very 
well  shown,  and  the  valleys  illustrated,  especially  the  Chapel-le-Dale  and 
Kingsdale  valleys,  show  very  clearly  the  action  of  water  in  carving  up 
the  area  into  more  or  less  isolated  hills.  The  model  seems  to  us  excel- 
lently adapted  for  educational  purposes,  and  we  recommend  it  cordially  to 
the  notice  of  teachers.  We  understand  that  it  can  be  supplied  by  the 
Geographical  Model  Works,  Emerson  Chambers,  Newcastle-on-Tyne,  at  a 
cost  of  70s.,  carriage  paid. 

We  have  received  from  Dr.  D.  T.  MacDougal,  of  the  Desert 
Laboratory,  Tucson,  Arizona,  a  very  beautiful  series  of  photographs  illus- 
trating the  plants  of  the  Arizona  Desert.  The  photos  of  cactuses  are 
especially  interesting.  We  hope  to  publish  reproductions  of  some  of 
these  -photographs  here  at  a  later  date,  but  meantime  the  originals  are 
available  for  inspection  by  those  interested. 
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NEW    BOOKS. 

EUROPE. 

The  Isle  of  Man.     Described  by  Agnes  Herbert,  with  Colour  Plates  by  Donald 
Maxwell.     London  :  John  Lane.     Price  10s.  net.     1909. 

The  foreword  by  Mr.  Moore,  Speaker  of  the  House  of  Keys,  tells  us  that  Miss 
Herbert  comes  to  her  tiny  but  happy  hunting-ground  of  the  Isle  of  Man  fresh 
from  her  triumphs  in  the  mighty  hunting-grounds  of  Somaliland  and  Alaska. 
In  the  book  before  us  the  author  touches  the  island,  its  scenery,  history,  folk-lore 
and  customs  with  a  light  and  facile  but  loving  hand,  and  those  who  already  know 
the  island,  as  well  as  those  who  "  want  to  know,"  will  find  much  to  charm  and 
interest  them  in  Miss  Herbert's  pages.  They  are  professedly  written  round  the 
colour  plates  by  Mr.  Maxwell,  which  show  the  remarkable  sepia  tones  of  the  island 
scenery  in  a  series  of  beautiful  pictures,  and  artist  and  author  make  a  happy 
combination. 

The  three  legs  which  form  the  national  Manx  arms  are  said  to  have  been 
brouo-ht  by  the  invading  Northmen,  who  had  found  the  symbol  on  the  ancient 
coins  of  Sicily,  a  haunt  of  the  Vikings  through  many  ages.  We  learn  that  the 
militant  suffragette  ceases  from  troubling  in  the  Isle  of  Man,  for  the  good  reason 
that  women  already  have  votes  ;  and  we  have  the  authority  of  the  author  for  the 
statement  that,  so  recently  as  the  year  of  Waterloo,  the  island  was  so  remote  from 
the  busy  world  that  the  news  of  the  battle  was  not  known  for  six  weeks  after  it 
had  been  fought.  The  mighty  invasion  of  Lancashire  trippers  has  rudely  destroyed 
this  seclusion.  The  Manx  language  is  vanishing  since  it  has  ceased  to  be  taught 
in  the  schools  ;  and,  with  the  language,  many  old  customs  and  superstitions  are 
disappearing  also  ;  but  Miss  Herbert's  notes  on  the  folk-lore  and  customs,  past  and 
present,  contain  a  mine  of  information  to  which  we  would  refer  the  curious. 

The  type  and  paper  are  worthy  of  the  text  and  illustrations,  as  well  as  of  the 
Bodley  Head,  and  all  go  to  form  a  handsome  and  readable  record  of  Manxland. 

ASIA. 

The  English  in  China.     By  James  Bromley  Eames,  M.A.,  B.C.L.     London  : 
Sir  Isaac  Pitman  and  Sons,  Ltd.,  1909.     Price  20s.  net. 

This  is  unquestionably  a  very  important  contribution  to  the  literature  of  the 
subject  with  which  it  deals.  The  precise  scope  of  the  work  is  sufficiently  set 
forth  in  the  expansion  of  the  title,  in  which  it  is  described  as  "  an  account  of  the 
intercourse  between  England  and  China  from  the  year  1600  to  the  year  1843,  and 
a  summary  of  later  developments."  The  work  thus  covers  to  a  large  extent  the 
same  ground  as  Michie's  Englishman  in  China  and  Sargent's  Anglo-Chinese 
Commerce  and  Dijdomacy,  but  it  does  so  more  consecutively  and  systematically 
than  the  first  and  with  greater  fulness  than  the  second.  We  also  learn  from  the 
title-page  that  the  author  is  a  barrister-at-laAv,  and  was  professor  of  law  in  the 
Imperial  Tientsin  University  from  1898  to  1900,  and  legal  adviser  to  the  Tientsin 
provisional  government  in  1901.  For  the  treatment  of  a  subject  mainly  concerned 
with  international  misunderstandings  and  disputes  and  the  settlement  of  those 
disputes  by  treaties,  the  legal  training  of  the  author  is  a  great  advantage,  and  it 
should  be  added  that  the  legal  cast  of  mind  shown  in  his  high  regard  for 
justice  is  one  of  no  less  importance.  The  author  writes  with  a  conspicuous 
desire  to  be  fair  and  to  look  at  subjects  of  dispute  from  the  point  of  view   of 
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both  parties,  and  that  being  so  it  is  not  an  agreeable  reflection  for  us  that 
according  to  Mr.  Eames  "in  China  the  reproach  of  having  conducted  a  campaign 
in  support  of  a  contraband  trade,  is  one  that  attaches  to  England  at  the  present 
day,  as  strongly  as  when  the  treaty  of  Nanking  was  signed,"  and  that  "  the  im- 
partial student  must  admit  that  the  reproach  is  not  without  foundation  "  (p.  565). 
Of  the  last  two  chapters  of  the  book,  filling  together  50  out  of  585  pages  (exclusive 
of  the  index),  one  deals  summarily  with  developments  subsequent  to  1843,  and  the 
other  is  a  brief  but  very  judicious  statement  of  the  problems  to  be  solved  as 
regards  the  intercourse  between  the  English  or  rather  European  races  generally 
and  the  Chinese.  The  consideration  of  the  economic  resources  and  development 
of  China  lies  outside  the  scope  of  the  work,  as  is  sufficiently  indicated  by  the  foct 
that  there  is  no  entry  of  railways  in  the  full  analytical  index,  which  largely,  but 
not  quite,  makes  uj)  for  the  absence  of  a  full  table  of  contents.  The  limitation  of 
the  author's  studies  on  China  is  also  shown  by  his  unhesitating  adoption  of  certain 
current  beliefs  about  the  Chinese  which  have  been  very  seriously  called  in 
question.  In  a  note  on  p.  2.30,  for  instance,  there  is  a  casual  reference  to  "the 
universal  prevalence  of  infanticide  in  China,"  regardless  of  the  conflicting  evidence 
on  this  subject  given  by  Dr.  G.  E.  Morrison  on  pp.  129-30  of  An  Australian  in 
China,  or  by  Dr.  Giles,  Professor  of  Chinese  in  the  University  of  Cambridge  on 
pp.  189-96  of  his  China  and  the  Chinese.  Speaking  of  this  "universal  prevalence" 
Dr.  Morrison  states  that  one  of  the  best-known  consuls  in  China  told  him  "  that 
in  all  his  thirty  years'  experience  of  China  he  had  only  had  personal  knowledge  of 
one  authentic  case  of  infanticide."  Would  any  foreign  consul  resident  in  the  city 
of  Edinburgh  for  a  much  shorter  period  be  able  to  say  the  same  thing  ? 

AFKICA. 

The  Life  of  George  Grenfell,  Congo  Missionary  and  Explorer.     By  the  Rev.  George 
Hawker.     London  :  The  Religious  Tract  Society,  1909.     Price  Qs. 

The  mantle  of  David  Livingstone  was  evidently  caught  up  by  George  Grenfell. 
In  both  there  was  the  same  burning  desire  to  bring  the  teeming  millions  beyond 
civilisation  within  the  kingdom  of  God,  and  the  same  strong  geographical  instinct 
that  impelled  to  the  exploration  of  unknown  territories  where  human  beings  dwelt. 
"  In  his  student  days,"  writes  his  biographer,  "  often  have  I  seen  Grenfell  poring 
over  maps  and  dreaming  of  the  mysteries  of  the  dark  land  whither  he  was  going, 
Avith  its  unknown  multitudes  of  men  and  women."  Born  in  1846  at  Sancreed  near 
Penzance,  Grenfell  set  out  for  the  Cameroons  in  1874,  and  two  years  later  passed 
on  to  the  Congo  to  do  pioneer  mission  work.  Furnished  with  a  steamer,  happily 
named  Peace,  he  is  soon  opening  up  the  country,  carrying  a  welcome  message  of 
peace  wherever  he  goes.  His  exploration  work,  done  with  so  much  care,  and 
described  with  great  vividness,  has  been  presented  by  Sir  Harry  Johnston,  in  a 
book  entitled,  Ceorge  Grenfell  and  the  Congo.  While  it  is  "Grenfell  the  Mis- 
sionary "  Mr.  Hawker  seeks  to  portray,  yet  the  geographical  strata  crop  out  again 
and  again,  as  the  work  of  the  missionary  is  detailed.  He  ascends  many  of  the 
rivers  flowing  into  the  Congo,  covering,  in  some  of  them,  distances  of  nearly  400 
miles.  As  he  was  the  first  to  traverse  the  magnificent  waterway  of  the  Mubangi, 
the  largest  affluent  falling  into  the  Congo,  his  name  has  been  given  to  the  immense 
falls  that  extend  for  a  distance  of  45  miles  on  that  stream,  and  henceforth  the  map 
of  Africa  will  carry  his  name  in  the  "  Grenfell  Falls."  Grenfell  was  a  man  born 
for  penetrating  an  untrodden  region  of  humanity.  He  was  competent  as  an 
engineer,  expert  as  a  traveller,  brilliant  as  an  explorer,  and  first  and  last  a 
missionary.     The  tributes  borne  to  his  life  and  labours  by  outstanding  men  of  ail 
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interests  show  how  well  he  had  served  his  day.  His  later  years  were  clouded  by 
the  gross  maladministration  of  the  Congo  Government.  He  had  great  hopes  of 
the  Kinc  of  the  Belgians.  At  his  request  he  served  on  a  delimiting  commission 
in  connection  with  the  boundary  between  the  Congo  State  and  Portuguese  territory. 
He  frequently  conferred  with  the  king,  and  received  decorations  at  his  hands.  But 
the  atrocious  suffering  meted  out  to  the  natives,  and  the  policy  deliberately  pur- 
sued of  hindering  Protestant  missions  greatly  distressed  him,  and  made  him  to 
declare  to  King  Leopold's  Commission  of  Inquiry,  "  I  had  been  proud  to  wear  the 
decorations  his  Majesty  had  conferred  upon  me,  but  that  now  I  was  no  longer 
proud  so  to  do."  George  Grenfell  has  been  fortunate  in  his  biographer.  Mr. 
Hawker  has  done  his  work  with  signal  ability  and  success.  Excellent  photographs 
and  maps  give  additional  interest  and  value  to  the  volume. 

Tliroiigh  Uganda  to  Mount  Elgon.     By  J.  B.  Purvis.     London  : 
T.  Fisher  Unwin,  1909.     Price  6s. 

This    interesting  and  well-written    book    comes   from  the  pen  of  the   Rev. 
Mr.  Purvis,  a  clergyman  attached  to  the  Church  Missionary  Society,   who  has 
spent    a    good   many  years    in  Uganda.      Some    time    ago  he    was   deputed  to 
Masaba,  a  new  station  on  the  western  slope  of  Mount  Elgon,  and  in  this  work 
he  gives  us  an  account  of  his  journey  there  from  Mombasa,  and  he  naturally 
takes  the  opportunity  of  comparing    the  conditions    of  travelling,  etc.,   now    as 
compared  with  those  of  1895,  when  he    first  went  out  to  the  Dark  Continent. 
So  far  as  travelling  is  concerned  there  has  been  of  course  marked  improvement ; 
the  traveller  now  reaches  by  rail  the  capital  of  L'ganda  in  as  many  days   as 
some  years  ago  it  took  him  months  of  arduous  and  dangerous  marching.     And 
with  regard  to  the  condition  of  the  jDcople,  the  days  of  intolerable  oppression  and 
brutal  tyranny,  such  as  are  inseparably  connected  with  the  names  of  Kings  Mtesa 
and    Mwenga,  are   gone,  presumably  for   ever.      But   if  we  are    to   accept  Mr. 
Purvis's  account  of  the  country,  there  is  ample  scope  and  indeed  urgent  neces- 
sity for  development  and  improvement  in  many  other  respects.     The  climate  with 
its  concomitant  dangers  from  malaria,  blackwater  fever,  sleeping  sickness,  snakes 
and  many  forms  of  insect  life,  notwithstanding  the  devotion   and  skill  of  many 
distinguished  medical  officers  and  scientists,  remains  the  most  fonuidable  difficulty 
so  far  as  Europeans   are   concerned.      With    regard  to  the   natives,  Mr.  Purvis 
naturally  regards  what  is  being  done  for  them  from  his  professional  point  of  view, 
and  finds  it  faulty  and  deficient  in  many  respects,  although  he  gives  all  due  credit 
to  individual  government  officials  for  fidelity,  sincerity  and  zeal  in  the  discharge  of 
their  difficult  and  onerous  duties.     So  far  in  this  book  there  is  not  much  novelty 
of  view  or  observation.     But  in  the  latter  part  of  the  book,  i.e.,  when  Mr.  Purvis 
comes  to  describe  his  march  eastwards  from  Namirembi  to  Masaba  he   has   to 
deal  with  comparatively  unknown  regions  and  peoples,  and  his   book   becomes 
intensely  interesting.     He  lived  apj^arently  for  four  years  among  the  Bazishu,  a 
tribe  whom  Sir  H.  H.  Johnston  describes  as  "  perhaps  the  wildest  people  to  be 
found  anywhere  within  the  limits  of  the  Uganda  Protectorate.     They  are  wilder 
even  than  the  Congo  dwarfs."     Mr.  Purvis  has  put  on  record  much  valuable  in- 
formation regarding  their  customs,  clan  system,  dress,  laws,  etc.     How  he  and 
his  wife  established  friendly  relations  with  the  wild  tribes  in  the  vicinity,  and 
also  with  the  Roman  Catholic  missionaries,  who  started  a  mission  within  a  mile 
from  them,  must  be  gathered  from  this  work  itself.     In  addition  to  his  other  duties 
Mr.  Purvis  composed  a  Lumasaba  grammar  which  has  since  been  published  by  the 
S.P.C.K.,  and  he  has  compiled  a  dictionary  of  some  ten  thousand  words,  which 
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"  form  but  a  portion  of  the  native  vocabulary."  Naturally  his  great  hope  is  to  be 
able  some  day  to  translate  the  whole  Bible  into  Lumasaba,  but,  unfortunately, 
owing  to  bad  health  this  attempt  nmst  for  a  time  be  laid  aside.  The  book 
is  equipped  with  a  serviceable  rough  map  of  the  Elgon  locality,  and  is  illustrated 
by  many  excellent  photographs. 

Cairo  and  its  Environs.     By  A.  0.  Lamplough  and  E.  Francis,     London  : 
Sir  Joseph  Causton  and  Sons,  Limited,  1909.     Price  20«.  net. 

Books  of  travel  may  appeal  to  two  classes — to  those  who  have  some  special 
reason  for  making  themselves  acquainted  with  the  country  described,  and  to  the 
general  reader,  who  asks  entertainment  in  the  first  place,  and  is  not  displeased  if  a 
little  knowledge  that  may  come  in  useful  is  mixed  up  with  it.  To  both  of  these 
classes  the  present  work  may  be  cordially  recommended  ;  it  is  an  interesting  and 
brightly  written  contribution  to  literature,  and  it  conveys  the  impression  of  having 
been  carefully  and  conscientiously  compiled.  The  book  is  illustrated  with  fifty-one 
exquisite  coloured  pictures  of  Cairo,  its  environs,  and  some  places  far  beyond— such 
as  the  mighty  Colossi  of  Memnon  at  Luxor,  the  Island  of  Philae  and  its  first 
cataract  at  Assouan,  the  Kings'  burial-place  at  Thebes,  and  the  splendid  Hall  of 
the  stupendous  Temple  of  Karnac.  The  many  views  along  the  banks  of  the  Nile 
are  perfect  gems  of  colouring ;  they  are  as  attractive  to  the  lover  of  good  art  in 
the  delineation  of  scenery  and  ancient  buildings  as  those  so  beautifully  drawn 
in  colour  by  the  artist,  Mr.  Walter  Tyndale,  in  his  book  Below  the  Cataracts.  The 
mosques  and  sacred  places  are  described  as  the  same  to-day  as  they  were  six  centuries 
ago  ;  they  embody  the  keynote  of  Islam  that  forbade  all  personality  and  jjor- 
traiture  and  enjoined  on  humans  that  they  should  turn  aside  from  all  that  could 
idealise  and  perpetuate  this  life.  This  is  the  whole  creed  and  life  of  the  East. 
The  descriptions  of  the  old  town  of  Cairo,  the  glass  factory,  the  carpet  manu- 
factories, the  coppersmith's  work,  Saladdin's  Citadel  with  its  conveniences  for 
defence^  the  ancient  Roman  ramparts  and  bastions,  the  "  Koms" — huge  masses  of 
debris  outside  the  walls  and  turrets  amongst  which  the  explorer  may  still  find 
valuable  remnants  of  pottery  and  porcelain  centuries  old— are  all  of  great  interest. 
The  account  of  the  decrepit  palaces  in  old  Cairo,  of  the  house  built  by  the  Due 
d'Aumont,  of  the  Nilometer  on  the  Island  of  Rhoda,  whence  Napoleon's  soldiers 
crossed  over  to  Embabed,  near  which  was  fought  and  won  the  awe-iospiring  battle 
with  the  Mamluks  under  Murad,  may  also  be  noted.  The  Coptic  Church  of 
Moallaka,  the  school  of  the  Sultan  Mahmoud  in  the  Lane  of  the  Sycamores,  the 
canal  of  Cairo  of  which  history  tells  that  it  was  nearly  completed  to  Suez  when 
it  was  discovered  that  the  level  of  the  Red  Sea  was  4  feet  6  inches  above  the  land 
of  Egypt,  the  wonderful  view  of  Cairo  and  the  Citadel  from  the  clift"  outside  the 
Mosque  of  Mohammed  Aly,  on  the  outermost  northern  spur  of  the  Mokattams, 
are  all  described.  This  mosque  suggests  rather  a  village  church  in  Italy  or  France, 
the  low  interior  arches  being  pointed  Gothic,  showing  how  far  all  Euroj^e  borrowed 
the  commencement  of  things  from  the  East.  All  these  and  many  other  interesting 
facts  are  recorded  in  this  delightful  book. 

GENERAL. 

Notes  from  a  Kna'psack.     By  George  Wherry,  F.R.C.S.,  etc.     Cambridge: 
Bowes  and  Bowes,  1909.     Price  5s.  net. 

Mr.  Wherry,  who  is  described  as  a  member  of  the  Alpine  Club,  as  well  as  a 
professor  of  surgery,  presents  in  his  little  book  an   amusing  and  interesting  oUa 
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jjodrkla  of  observations  and  experiences,  ranging  from  alpine  climbing  to  "tongue 
swallowing  as  an  ancient  art,"  which  we  can  recommend  as  amusing  reading  for  a 
sp  ire  hour. 

The  author  furnishes  some  good  hints  for  climbers"  in  his  alpine  chapters,  and 
also  in  the  one  on  "  Eoof  and  Tree  Climbing";  and,  in  another  on  Stonehenge, 
he  quaintly  narrates  how  his  ambition  to  climb  to  the  top  of  the  spire  of  Salisbury 
Cathedral  was  frustrated  by  the  dean.  He  discouises  on  the  reason  why  both 
legs  are  of  equal  length,  and,  hicus  a  non  lucendo,  considers  cases  of  unequal 
length  of  leg,  and  how  the  growth  of  the  shorter  limb  may  be  stimulated  by  suit- 
able hopping  exercises. 

"  The  Touching  Mania  "  deals  with  the  origins  of  the  superstition  that  one  may 
avert  evil  by  touching  wood,  and  the  author  quotes  an  interesting  note  from 
Oroker  describing  how  Mr.  Whyte  was  wit  ness  of  Dr.  Samuel  Johnson's  habit  of 
touching  the  posts  as  he  walked  through  Covent  Garden  and  other  streets — an 
amiable  weakness  on  the  part  of  the  lexicographer,  the  existence  of  which  is  per- 
haps not  generally  suspected  by  his  admirers. 

It  is  an  every  day  sight  to  see  a  horse  or  a  cow  rising  from  a  reclining  position, 
but  unobservant  persons  may  never  have  noticed  the  fact  that  the  horse  gets  up 
first  on  his  forelegs,  while  the  cow  always  rises  on  its  hin-dlegs,  and  the  author 
shows  how  the  latter  method  applies  to  all  the  ruminants. 

The  chapter  on  tongue  swallowing  contains  some  notes  on  the  peculiar  practice 
of  bending  the  tongue  backwards  behind  the  uvula  and  palate  and  keeping  it  in 
that  position  for  the  purpose  of  feigning  dumbness  ;  and  the  author  quotes 
authorities  in  support  of  the  extraordinary  stories  of  suspended  animation  and 
living  burial  on  the  part  of  Indian  Fakirs  who  were  able  to  throw  themselves  into 
a  trance  by  thus  swallowing  their  own  tongues.  Altogether,  the  Notes  from  a 
Knapsaek  contain  a  little  mine  of  information  and  observation  on  out-of-the-way 
subjects. 

Gentlemen  Errant :  being  the  Journeys  and  Adventures  of  Four  Noblemen  in  Europe 
during  the  Fifteenth  and  Sixteenth  Cent^(,ries.  By  Mrs.  Henry  Oust.  London  : 
John  Murray,  1909.     Price  12.?.  net. 

Mrs.  Oust  has  chosen  for  the  period  of  her  studies  what  she  well  describes  as 
one  of  the  most  important  in  European  history,  fi'om  1460  to  1588,  roiighly 
speaking  the  century  and  a  half  which  covered  the  Renaissance,  the  Reformation, 
and  many  other  events  of  moment.  It  had  seemed  to  the  authoress  that  the 
personal  memoirs  dealing  with  the  Middle  Europe  of  that  period  had  been 
neglected,  and  she  has  given  us,  as  the  result  of  much  close  and  sympatl  etic  study, 
notes  on  the  lives  of  four  representative  men.  While  these  lives  are  all  interesting, 
perhaps  the  first  will  appeal  most  to  us.  The  Lord  of  Rozmital,  for  political 
purposes,  made  a  pilgrimage  to  the  various  courts  of  Europe  in  1465,  and  when  it 
is  remembered  that  this  was  the  period  assigned  to  Qventin  Uurunrd,  and  that 
much  of  the  country  traversed  is  identical  with  that  in  the  novel,  it  will  be  seen 
how  many  famous  men  are  brought  upon  the  scene.  We  !*ee  the  hero  at  the  court 
of  Charles  the  Bold,  with  all  its  fantastic  magnificence,  in  England  and  Spain,  and 
back  to  France  to  be  characteristically  entertained  by  Louis  xi.,  and  how  it  was 
the  custom  for  such  ambassadors  to  challenge  their  entertainers  to  friendly  combat 
in  the  tilting  ring.  The  book  is  admirably  written,  and  is  of  great  interest,  and 
will  ])e  more  instructive  than  many  volumes  of  dry  history. 
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BOOKS  RECEIVED. 

We  have  received  the  following  books  and  reports  : — 

Stanford's  Compendium  of  Geography  and  Travel.  (New  Issue.)  Central 
and  South  America.  Vol.  i.  By  A.  H.  Keane,  LL.D.,  F.R.G.S.  Edited  by  Sir 
Clements  R.  Markham,  K.C.B.,  F.R.S.  Second  edition,  revised.  Maps  and 
Illustrations.  Demy  8vo.  Pp.  xxvi  +  611.  London:  Edward  Stanford,  19(i9. 
Price  \5s. 

Cathedral  Cities  of  Sjjain.  Written  and  Illustrated  by  W.  W.  Collins,  R.I. 
Royal  8vo.     Pp.  xii  +  254.     London  :  William  Heinemann,  1909.     Price  16s.  net. 

An  Overland  Trek  from  India  by  Side-saddle,  Camel  and  Bail :  The  Records  of 
a  Journey  from  Baluchistan  to  Eurojie.  By  Edith  Eraser  Benn.  With  80  Illus- 
trations and  a  Map.  Demy  8vo.  Pp.  xv  +  34.3.  London  :  Longmans,  Green  and 
Co.     Price  15s.  net. 

A  Scamper  through  the  Far  East,  including  a  Visit  to  Manchurian  Battlefields. 
By  Major  Herbert  H.  Austin,  C.M.G.,  D.S.O.,  R.E.  With  Illustrations  and 
Maps.  Demy  Svo.  Pp.  xvi  +  332.  London:  Edward  Arnold,  1909.  Price 
15s.  net. 

Die  Polar  welt  nnd  Ihre  Nachharldnder.  Von  Otto  Nordenskjold.  Demy 
8vo.     Pp.  viii  +  220.     Leipzig  :  B.  G.  Teubner,  1909.     Preis  8  m. 

Bosnia  and  Herzegovina:  Some  Wayside  Wanderings.  By  Maude  M. 
HoLBACH.  With  48  Illustrations  from  Photograi^hs  by  0.  Holbach,  and  a  Map. 
Demy  Svo.     Pp.  249.     London  :  John  Lane,  1910.     Price  5s.  net. 

Das  Antlitz  der  Erde.  Von  Eduard  Suess.  Dritter  Band.  Zweite  Halfte. 
Schluss  des  Gesamtwerkes.  Mit  55  Textabbilungen,  3  Tafeln  in  Schwarzdruck 
und  5  farbigen  Karten.  Sach-  und  Namensregister  in  Beilage  Lex  8°.  Pp. 
iv  +  789.     Wien:  Tempsky ;  Leipzig:  Frey  tag,  1909.     Preis  M.  50. 

Where  the  Fishers  Go  :  The  Story  of  Labrador.  By  Rev.  P.  W.  Browne. 
With  161  Illustrations  and  a  Map.  Demy  Svo.  Pp.  xxiv  +  366.  London:  T. 
Werner  Laurie,  1909.     Price  6s.  net. 

Westmorland.  (Cambridge  County  Geographies.)  By  J.  E.  ]Marr,  Sc.D., 
F.R.S.  With  Maps,  Diagrams,  and  Illustrations.  Crown  Svo.  Pp.  x+152. 
Cambridge  :  University  Press,  1909.     Price  Is.  6d. 

Camps  and  Cruises  of  an  Ornithologist.  By  Frank  N.  Chapman.  With  250 
Photographs  from  Nature  by  the  Author.  Demy  Svo.  Pp.  xvi  +  432.  London  : 
Hodder  and  Stoughton,  1909.     Price  12s.  net. 

Things  Seen  in  Egnpt.  By  E.  L.  Butcher.  With  50  Illustrations.  12mo. 
Pp.  251.     London  :  Seeley  and  Co.,  Ltd.,  1910.     Price  2s.  net. 

Old  Ross-shire  and  Scotland  as  seen  in  the  Tain  and  Balnagoion  Doctiments. 
By  W.  MacGill,  B.A.(Lond.).  Royal  Svo.  Pp.  xii -1-435.  Inverness:  The 
Northern  Counties  Newspaper  and  Printing  and  Publishing  Co.,  Ltd.,  1909. 
Price  20s. 

L' Enchainement  des  Variations  Climatiques.  Par  Henryk  Arctowski. 
Demy  Svo.     Pp.  vi  +  135.     Bruxelles  :  Societe  Beige  d'Astronomie,  1909. 

The  Face  of  China:  Travels  in  East,  North,  Central  and  Western  China. 
By  E.G.  Kemp,  F.R.S.G.S.  Royal  Svo.  Pp.  xvi +  271.  London:  Chatto  and 
Windus,  1909.     Price  20s.  net. 

Siena :  TJie  Story  of  a  Mediaeval  Commune.  By  Ferdinand  Schevill.  With 
Illustrations  and  Maps.  Demy  Svo.  Pp.  xii  +  433.  London  :  Chapman  and 
Hall,  Ltd.,  1909.     Price  12s.  6d.  net. 

The  Gateway  to  the  Sahara :  Observations  and  Exjieriences  in  Tripoli.  By 
Wellington    Furlong,    F.R.G.S.      With    Illustrations   by    the    Author    from 
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Paintings  in  colour,  Drawings  in  black  and  wkite,  and  Photographs.     Demy  8vo. 
Pp.  XXV +  306.     London  :  Chapman  and  Hall,  Ltd.,  1909.     Price  I2s.  6d.  net. 

History  and  Ethnography  of  Africa  South  of  the  Zambesi  from  the  Settlement 
of  the  Portuguese  at  Sofala  in  September  1505  to  the  Conq\iest  of  the  Cape  Colony 
by  the  British  in  September  1795.  By  G.  M'Call  Theal,  Litt.D.,  LL.D.  In  3 
Vols.,  with  Maps  and  Plates.  Vols.  i.  and  ii.  Demy  8vo.  Pp.  Vol.  i.  xxii  +  501, 
Vol.  II.  pp.  xix  +  523.  London:  Swan  Sonnenschein  and  Co.,  Ltd.,  1907-1909. 
Price  Is.  Gd.  net  each. 

Agriculture  in  the  Tropics:  An  Elementary  Treatise.  By  J.  C.  Willis,  M.A., 
Sc.D.  Demy  8vo.  Pp.  vii  +  217.  Cambridge:  Cambridge  University,  1909.  Price 
Is.  Gd.  net. 

Croisiere  Oceanographique :  Accomplie  a  Bord  de  la  Belgica  dans  la  Mer  du 
Crroenland  1905.  Par  Due  D'Orl^ans.  Eoyal4to.  Pp.574.  Bruxelles  :  Charles 
Bulens,  1907. 

Italian  Highways  and  Byways  from  a  Motor  Car.  By  Francis  Miltoux, 
O.N.L  With  Pictures  by  Blanche  M'Manus.  Demy  Bvo.  Pp.  x  +  380.  London: 
Hodder  and  Stoughton,  1909.     Price  lOs.  Gd.  net. 

A  Military  Consul  in  Turkey  :  The  Experiences  and  Impressions  of  a  British 
Representative  in  Asia  Minor.  By  Captaix  A.  F.  Townshend,  F.R.G.S.  With 
many  Illustrations.  Demy  8vo.  Pp.  324.  London  :  Seeley  and  Co.,  Ltd.,  1910. 
Price  16s.  net. 

The  Colour  of  Borne,  Historic,  Personal,  and  Local.  By  Olave  Muriel 
Potter.  With  Illustrations  by  Yashio  Markino,  an  Introduction  by  Douglas 
Sladen,  and  an  Essay  by  the  Artist.  Imjjerial  Bvo.  Pp.  xxx  +  261.  Loudon: 
Chatto  and  Windus,  1909.     Price  20s.  net. 

Ziir  Entwickehmg  cles  Kartenhildes  der  Britischen  Inseln  bis  auf  Merkators 
Karte  vom  Jahrc  1564.  Von  Walter  Reinhard.  Demy  8vo.  Pp.  xii  +  156. 
Zichopau  :  F.  A.  Easchke,  1909. 

Caledonia:  or,  A  Historical  and  Topographical  Account  of  North  Britain 
from  the  most  Ancient  to  the  Present  Times,  with  a  Dictionary  of  Places  Chrono- 
graphical  and  Philological.  By  George  Chalmers,  F.R.S.,  F.S.A.  8  volumes. 
Paisley  :  Alexander  Gardner,  1902. 

Anson's  Voyage  Round  the  JVorld,  1740-1744.  Selections.  Edited  by  C.  G. 
Cash,  F.R.S.G.S.  Crown  8vo.  Pp.  xv-hl31.  London:  Alston  Rivers,  Ltd., 
1909.     Price  Is.  3d.  net. 

Home  Life  in  Ireland.  By  Robert  Lyxd.  Demy  8vo.  Pp.  xii -1-317. 
London  :  Mills  and  Boon,  Ltd.,  1909.     Price  8s.  net. 

Across  Papua:  Being  an  Account  of  a  Voyage  and  a  March  across  the  Territory 
of  Papua  with  the  Royal  Commission.  By  Colonel  Kenneth  Mackay,  C.B., 
M.L.C.  With  40  Plates  from  Photographs  and  a  folding  Map.  Demj^  8vo.  Pp. 
xvi-i- 192.     London  :  Witherby  and  Co.,  1909.     Price  7s.  Gd.  net. 

Punjab  District  Gazetteers.  Ludhiana  District  and  Maler  Kotla  State.  With 
Maps.     Lahore,  1907. 

Central  Provinces  District  Gazetteers.     Hoshangabad  District.     Calcutta,  1908. 

North-West  Frontier  Province  District  Gazetteers.  Kurran  Agency,  Dex'a 
Ismail  Khan  District,  Peshawar  District.     Lahore,  1908. 

Rajapiutana  Gazetteers.  The  Western  Rajaputana  States  Residency  and  the 
Bikaner  Agency,  Mewar  Residency.     Allahabad,  1908. 

Bengal  District  Gazetteers.     Lambalpur,  Monghyr.     Calcutta,  1909. 

Report  of  Norwegian  Fishery  and  Marine  Investigations.    2  volumes.    Bergen, 
1909. 
Publishers  forwarding  books  for  review  ivill  greatly  obligf  by  marking  the  price 
in  clear  figures,  especially  in  the  case  of  foreign  books. 
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NEW  MAPS. 

EUROPE. 

ORDNANCE  SURVEY  OF  SCOTLAND.— The  following  publications  were  issued 
from  1st  to  30th  June  1909  :— 

Two-mile  Map,  printed  in  colours  and  folded  in  cover,  or  flat  in  sheets.  Dundee, 
Sheet  24.  Price — on  paper,  Is.  6d. ;  mounted  on  linen,  2s.  ;  mounted  in  sections, 
2s.  6d. 

One-inch  Map  (third  edition),  printed  in  colours  and  folded  in  cover,  or  flat  in 
sheets.  Tobermory,  Sheet  25  ;  Balmoral,  Sheet  65 ;  Banchory,  Sheet  66.  Price 
— on  paper,  Is.  6d. ;  mounted  on  linen,  2s. ;  mounted  in  sections,  2s.  6d.  each. 

Six-inch  and  Larger  Scale  Maps. — Six-inch  Maps  (Revised).     Quarter  Sheets, 
with  Contours.     Price  Is.  each.      Ayrshire. —  74  NE.     Berwickshire.  —18  NW 
(19  SE.  and  25  NE.) ;  20  SW.  ;  (23  SE.  and  29  NE.) ;  26  NW.,  26  SE.  ;  27  NE 
Edinburghshire.— 3  NW.  ;  (5  NW.  and  5  SW.) ;  10  NE.  ;  11  SW.  ;  18  NW. 

25  SE.  ;    26  NW.      Kirkcudbrightshire.— 8  NW.,    8   SE.  ;    13    NE.  ;    24  NE 
Peeblesshire.— 3  SW.  ;  9  SE.  ;  13  SE. ;  16  SE.  ;  23  NE.     Wigtoivnshire.—6  NE, 
10  SE.  ;  16  SE.  ;  18  SW.  ;  18  SE.  ;  19  SW.  ;  24  NW.  ;  25  SW.  ;  (28  SE.  and 
28a  NE.)  ;  30  NE.  ;  30  SE.  ;  31  NW.,  31  SE. 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  Ayrshire. — Sheets  xxxviii.  (2  and  3),  6,  7,  11,  14,  15,  16  ;  xxxix.  13, 
14,  16  ;  XL.  13,  14  ;  XLi.  6,  7,  10,  11,  14  ;  XLiv.  2,  3,  4,  6,  7,  8,  11,  12,  13,  14,  15, 
16  ;  XLV.  1,  2,  3,  4,  5,  8,  9,  10,  11,  12,   13,  14,  16  ;  XLVi.  1,  2,  5,  6,  7,  10,  12,  13, 

16  ;  XLVii.  2,  3,  4,  9  ;  xlviit.  1,  6  ;  xlix.  4,  16  ;  l.  1,  2,  3,  4,  5,  7,  8,  9,  10,  11,  12, 
13,  14,  15  ;  LI.  1,  2,  3,  4  ;  Lii.  4  ;  Liii.  1  ;  LV.  4,  8,  11,  12,  16  ;  LVi.  5,  9,  10,  11, 

12,  13,  16  ;  LVii.  5,  -13  ;  LXi.  14,  16  ;  Lxn.  3  ;  Lxvn.  14. 

The  follou-ing  publications  were  issued  from  1st  to  31st  July  1909  : — 
One-inch  Map  (third  edition),  engraved,  in  outline.     Sheets  97,  100.     Price 

Is.  6d.  each.     Third  edition,  printed  in  colours  and  folded  in  cover,  or  flat  in 

sheets.     Kingussie,  Sheet  64.      Price — on  paper.  Is.  6d.  ;  mounted  on  linen,  2s.  ; 

mounted  in  sections,  2s.  6d. 

Six-inch  and  Larger  Scale  Maps. — Six-inch  Maps  (Revised).     Quarter  Sheets, 

with  Contours.     Price  Is.  each.     Ayrshire.— M  NW.  ;  70  SE.  ;  71  SE.  ;  72  SW.; 

74  NW.      Berwickshire.— 12  SE. ;  18  SW.  ;    (23  NE  and  24  NW.)  ;  23  SW.  ; 

26  SW.  ;  28  SW.,  28  SE.  ;  30  NE.  ;  (30  SW.  and  30  SE.)  ;  31  SW.     Edinburgh- 
shire.—8  NW.  ;  10  SW.  ;  (10  SE.  and  16  NE.);  17  NW.  ;  17  NE.  ;  22  SE. 
24  NW.  ;   24  SW. ;  25  NE.     Kirkcudbrightshire.— 4  NW.  ;  8  NE.  ;  16  NW. 

17  NW.  ;  39  SE.  Wigtownshire.— I  SE.  ;  2  SE.  ;  3  SW.  ;  4  NE.  ;  5  NW. 
5  SW.  ;  5  SE.  ;  6  NW.  ;  8  NW.  ;  10  NE.  ;  11  SW.  ;  12  SE.  ;  13  NW.  ;  13  SW. 
15  SE.  ;  17  SE.  ;  18  NW.  ;  19  NW.  ;  21  NW.  ;  24  SE.  ;  25  SE. ;  26  NE. 
26  SW.  ;  26  SE.  ;  31  NE.  ;  31  SW.  ;  32  SW.  ;  34  NE.  ;  35  NE.  ;  36  NW. 
36  SW. 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
Is.  each.  Ayrshire.— Ulieets  xxxiv.  14,  15  ;  xxxviii.  8,  10,  12  ;  xxxix.  5,  6,  7, 
8,  9,  10,  11,  12,  15  ;  xl.  3,  7,  9,  10,  11  ;  XLi.  12,   15,  16  ;  XLii.  5,  7,  8,  9,  10,  11, 

13,  14  ;  XLin.  (16  and  12)  ;  XLiv.  5,  9,  10  ;  XLV.  7  ;  XLVin.  2.     Sheet  xlu.  12  ; 
Price  Is.  6d. 

Note. — There  is  no  coloured  edition  of  these  Sheets,  and  the  unrevised  im- 
pressions have  been  withdrawn  from  sale. 
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The  following  publications  were  issued  from  1st  to  31st  August  1909  : — 
One-inch  Map  (third  edition),  printed  in  colours  and  folded  in  cover,  or  flat  in 

sheets.     Aberdeen,  Sheet  77.     Price — on  paper,  Is.  6d.  ;    mounted  on  linen,   2s.; 

mounted  in  sections,  2s.  6d. 

Six- inch  and  Larger  Scale  Maps. — Six-inch  Maps  (Revised).     Quarter  Sheets, 

with  Contours.     Price  Is.  each.     Ayrshire.— Al  SE.  ;  48  NE.  ;  54  NE.  ;  58  NE. 

6.3  SW. ;  64  NW.  ;  64  SE.     Bertvickshire.—15  NE.  ;  19  SW.  ;  27  SW.  ;  27  SE. 

29  SW.  ;  .30  NW.  ;  31  NW.  ;  31  NE.  ;  32  NE.  Edinburghshire.— 16  NW. 
25  NW.  Kirlevdhrujhtshire.—\  SE.  ;  3  SE.  ;  4  NE.  ;  4  SW.  ;  4  SE.  ;  10  SW. 
11  NW.,  11  SE.  ;  12  NW.,  12  NE.,  12  SW.  ;  15  NE.,  15  SE.  ;  16  NE.,  16  SE. 

17  SE.  ;  24  SW.,  24  SE.  ;  25  NW.,  25  NE.,  25  SW.,  25  SE.  ;  26  SW.  ;  33  NW. 
33  NE.,  33  SW.,  33  SE.  ;  34  NW.,  34  SW.,  34  SE.  ;  40  NW.,  40  NE.  ;  52  SW. 
53  NW.,  53  NE.  ;  56a  NW.,  56a  SE.  Peeblesshire.— 10  SE.  ;  18  SW.  ;  (21  NE 
and  22  NW.)  ;  23  SE.  ;  25  NE.  ;  (26  NW.,  26  NE.,  and  26  SW.).  Wigtownshire. 
—11  NW.,  11  SE.  ;  12  NE.,  12  SW.  ;  13  NE.  ;  14  NW.,  14  SE.  ;  15  SW. 
16  NE.  ;  17  NW.  ;    20  NE.  ;  21   SW.  ;  25  NW.,   25  NE.  ;  27  NW.,   27  SW. 

30  NW.  ;  35  SE. 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  Ayrshire. — Sheets  xxx.  11,  14;  xxxiii.  16;  xxxiv.  6,  7,  10,  11,  12, 
13,  16  ;  XXXVI.  2,  6,  10,  11,  13,  14  ;  xxxix.  4 ;  xl.  1,  2,  4,  5,  6  ;  xli.  1,  2,  8  ; 
XLii.  1,  2,  6  ;  XLV.  6,  15  ;  XLix.  8. 

Note. — There  is  no  coloured  edition  of  these  Sheets,  and  the  unrevised  im- 
pressions have  been  withdrawn  from  sale. 

The  following  publications  were  issued  from  1st  to  30th  September  1909  : — 

One-inch  Map  (third  edition),  engraved,  in  outline.  Sheet  76.  Price.  Is.  6d. 
Third  edition,  printed  in  colours  and  folded  in  cover,  or  flat  in  sheets.  _  Stonehaven, 
Sheet  67.  Price  -on  paper,  Is.  6d.  ;  mounted  on  linen,  2s.  ;  mounted  in  sections, 
2s.  6d. 

Diagrams — county.  Scale  four  miles  to  one  inch,  showing  civil  parishes,  with 
table  of  their  areas.     Berwickshire,  Haddingtonshire.     Price  6d.  each. 

Six-inch  and  Larger  Scale  Maps.  —  Six-inch  Maps  (Revised).  Quarter 
Sheets,  with  Contours.  Price  Is.  each.  Ayrshire. — 52  SE.  ;  58  NW.,  58  SW., 
58  SE. ;  64  NE.,  64  SW. ;  66  NE.  Edinhnrghshire.—l  NW.  ;  3  NE.,  3  SE.  ; 
11  NW.  ;  23  SW.  Kirlxudbrightshire.—G  SE.  ;  11  NE.,  11  SW.  ;  17  SW.  ; 
23  NE.  ;  41  NW.,  41  NE.;  51  SE.  ;  55  SE.  ;  56  NW.  ;  56a  NE.     Peeblesshire.— 

18  SW.;  25  SE.     Wigtou-nshire.-S^E.  ;  8  SW.  ;  19  NE. 

1  :  2500  Scale  Maps  (Revised),  with  Houses  stippled,  and  with  Areas.  Price 
3s.  each.  ^?/?-.s/iir(^.— Sheets  xxx.  2,  6,  10  ;  xxxiv.  8  ;  xxxv.  3,  9,  10,  12,  13,  14, 
15  ;  XLI.  3,  4. 

Note. — There  is  no  coloured  edition  of  these  Sheets,  and  the  unrevised  im- 
pressions have  been  withdrawn  from  sale. 

GEOLOGICAL  SURVEY  OF  SCOTLAND.— The  following  publications  were  issued 
from  1st  to  3uth  June  1909  :— 

Six-inch  Maps,  Quarter  Sheets,  uncoloured.  Price  Is.  6d.  each.  Dumbarton- 
shire (Det.).— 28  SW.     Renfreivshire.— 12  NE,  ;  12  SE.     Stirlingshire.— 28  SW. 

The  following  publications  were  issued  from  1st  to  31st  July  1909  : — 

Six-inch  Maps.  Quarter  Sheets,  uncoloured.  Price  Is.  6d.  each.  Lanarkshire. 
—1  SE.  ;  2  SE.  ;  6  NE.  ;  6  SW.  ;  6  SE.  ;  10  NW.  Linlithgowshire.— I  NE.  ; 
1  SE.  ;  6  NE.  ;  (7  NW.  and  7  SW.)  ;  9  NE.  ;  9  SE.  ;  12  NE. 

ADMIRALTY  CHARTS,  SCOTLAND. — Orkney  Islands.  ScajM  Flow  and  Ajtproadiea 
{Northern  Sheet).  Surveyed  by  Captain  W.  Pudsey-Dawson,  R.N.,  1906-8. 
Scale  1  :  24,365.     Published  August  1909.     Number  3729.     Price  4s. 
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Scajm  Flow  and  Ajtproaches  {Southern  Sheet).  Surveyed  by  Captain  W. 
Pudsey-Dawson,  R.N.,  1906-9  Scale  1:24,365.  Published  August  1909. 
Number  2581.     Price  3s.  Admiralty  Office,  London. 

BRITISH  ISLES. — Stanford's  New  Orographical  Map  of  the  British  Isles.  Compiled 
iinder  the  direction  of  H.  J.  Mackinder,  M.A.  Scale  1  :  728,640.  Four 
sheets.    Size  50  x  58  inches.     1909.    Price  20s.  on  cloth,  rollers  and  varnished. 

Edivard  Stanford,  London. 
This,  the  latest  addition  to  Stanford's  series  of  wall  maps,  is  similar  in  style  to 
the  maps  of  Continents  already  noticed.     The  colour  scheme  is  not  so  successful 
as  in  the  other  maps,  and  the  effect  in  Scotland  is  somewhat  confusing. 
LONDON. — Bartholomew's  Road-Surface  Map  of  London  .md  Neighbourhood  for 
Motorists  and  Cyclists.     Scale  2  inches  to  a  mile.     1909.     Price  2s.  6d., 
mounted  on  cloth.  John  Bartholomew  and  Co.,  London. 

This  map  indicates  the  .nature  of  the  surface  of  the  princii^al  roads  in  ;ind 
around  London,  whether  paved  with  wood,  granite,  asphalt,  or  macadam. 
SILESIA. — Priebatsch's  Schulwandkarte  der  Provinz  Schlesien.     Bearbeitet   und 
gezeichnet  von  Dr.  M.  GroU,  Berlin.     Scale  1  :  200,000  or  about  3  miles  to  an 
inch.     Four  sheets.  Priebatsch's  Bnchhandhmg,  Breslau. 

This  admirable  and  eftective  school  wall  map  gives  some  idea  of  how  thoroughly 
provincial  geography  is  taught  in  German  schools. 

ASIA. 

INDIA  AND  ADJACENT  COUNTRIES.- Scale  1  : 4,055,040  or  64  miles  to  an  inch. 

Four  sheets.     Revised  to  1908.     Price  6  rupees,  coloured. 

Survey  of  India  Office,  Calcutta. 
INDIA   AND   ADJACENT  COUNTRIES.— Scale  1  :  2,027,520  or  32  miles  to  an  inch. 

Six     heets.     Published  under  the  direction  of  Colonel  S.  G.  Burrard,  R.E., 

F.R.S.     Fourth  edition,  1908.     Price  12  rupees,  with  hills,  coloured. 

Survey  of  India  Office,  Calcutta. 
INDIA. —  Showing  Railways  with  Stations.     Scale  1  :  2,027,520  or  32  miles  to  an 

inch.     Different  railway  systems  separately  coloured.     Six  sheets. 

Stirvey  of  India  Office,  Calcutta. 
INDIA.— Railway  and  Canal  Map.    Scale  1  :  2,027,520  or  32  miles  to  an  inch.     Six 

sheets.     Revised  to  March  1908.  Survey  of  India  Office,  Calcutta. 

INDIA  AND  ADJACENT  COUNTRIES. —Scale  1  :  1,000,000.     Sheets  17,  18,  parts  of 

Persia,  etc.     Sheet  29,  parts  of  Persia  and  Afghanistan,  etc.     Sheet  40,  jiarts 

of  Bombay  Presidency,  etc.     1908.     Price  1  rupee,  each  sheet. 

Siirvey  of  India  Office,  Calcutta. 
PROVINCE  OF  BENGAL.— Scale  1  :  2,027,520  or  32  miles  to  an  inch.     1909. 

Price  1  rupee  8  annas. 
PROVINCE  OF  EASTERN    BENGAL    AND    ASSAM.— Scale    1  :  2,(^27,520  or  32  miles 

to  an  inch.     1908.     Price  1  rupee  8  annas. 
PROVINCE  OF  BURMA.— Scale  1  :  2,027,520  or  32  miles  to  an  inch.     1908. 
CENTRAL  PROVINCES.— Scale  1  :  2,027,520  or  32  miles  to  an  inch.     1909.     Price 

1  rupee  8  annas. 
X3ENTRAL  INDIA  AGENCY,— Scale  1  :  1,013,760  or  16  miles  to  an  inch.     2  sheets. 

1908.     Price  1  rupee  8  annas. 
HYDERABAD.— Scale  1  :  2,027,520  or  32  miles  to  an  inch.     1908.     Price  1  rupee. 
MADRAS  PRESIDENCY.- Scale  1  :  2,027,520  or  32  miles  to  an  inch.     1908. 
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MADRAS  PRESIDENCY,  MYSORE,  AND  CEYLON. —Scale  1  :  1,013,760  or  16  miles  to 

an  inch.     6  sheets.     1908.    Price  8  rupees,  coloured. 
MYSORE  AND  COORG. — Scale  1  :  1,013,760  or  16  miles  to  an  inch.     1908.     Price 

1  rupee,  coloured. 
RAJPDTANA  AGENCY. — Scale  1  :  1,013,760  or  16  miles  to  an  inch.     1908.     2  sheets. 

Price  1  rupee  8  annas.  Survey  of  India  Office,  Calcutta. 

AFRICA. 
CENTRAL  AND  SOUTH  AFRICA.— By  J.  G.  Bartholomew,  LL.D.,  F.R.G.S.     Scale 
1  : 5,000,000  or  about  80  miles  to  an  inch.     With  inset  Plans  of  Cape  Town, 
Port  Elizabeth,  Durban,  and  Delagoa  Bay.     1909.     Price   2s.  net,  3s.  on 
cloth.  John  Bartholomew  and  Co.,  Edinburgh. 

This  latest  edition  shows  new  frontier  changes,  railway  extensions,  and  other 
corrections  to  date. 

GAMBIA. — Scale  1  :  500,000  or  about  8  miles  to  an  inch.     1909.     Price  2s. 

Topographical  Section,  General  Staff,  London. 

XORTH  AMERICA. 

MANITOBA,  SASKATCHEWAN,  AND  ALBERTA.  — Scale  1  :  792,000  or  12^  miles  to  an 
inch.     James  White,  F.R.G.S.,  Geographer.     1909.     Four  sheets. 

Dejyartment  of  the  Interior,  Ottawa. 

ONTARIO.—  Standard  Topograpical  Map.     Scale  1  :  500,000  or  about  8  miles  to  an 
inch.     English  River  Sheet  (28).     1909. 

Department  of  the  Interior,  Ottawa. 
ONTARIO. — Standard  Topographical  Map.     Scale  1  :  250,000  or  about  4  miles  to 
an  inch.     Belleville  Sheet  (2  N.E.).     1909. 

Department  of  the  Interior,  Ottaiva. 
ONTARIO. — Topographic  Map.      Scale    1  :  63,360  or  1  mile  to  an  inch.      Sheit 
No.  17,  Cornwall.     (Department  of  Militia  and  Defence,  Ottawa,  1909.) 

Geographical  Section,  General  Staff,  London. 
ONTARIO. — Canada  2  miles  to  an  inch  Map  (1  :  126,720).    Reduced  from  the  1  mile 
to  an  inch  Map  published  Ijy  the  Department  of  Militia  and  Defence.    Brock- 
ville  Sheet.     1909.  Geographical  Section,  General  Staff',  London. 
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CASSELL'S  ATLAS. — Containing  a  complete  series  of  Maps  of  the  World,  and  a  full 
Index  of  Geographical  Names.  By  J.  G.  Bartholomew,  LL.D.,  F.R.G.S.,  etc. 
1909..    Crown  4to.     Price  12s.  6d.  net. 

Cassell  and  Company,  Limited,  London. 
A   useful  reference   atlas  in  a  very  convenient  form.      It   contains  88  folio 
plates  fully  illustrating  modern  geography.     The  majis  are  clear  and  up  to  date, 
and  are  accompanied  by  a  good  index. 

PHILIP'S  NEW  SCHOOL  ATLAS  of  Comparative  Geography.  A  series  of  72  coloured 
Physical,  Political,  and  Commercial  Majjs  and  Diagrams.  With  a  Consulting 
Index.     Price  2s.  6d.  George  Philip  and  Son,  Limited,  London. 

A  very  complete  series  of  maps  of  varying  merit.   There  seems  to  l)e  unnecessary 

crowding  through  showing  the  i^hysical  features  on  the  political  maps  as  well  as 

.on  the  special  physical  maps. 
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THE  SCOPE  OF  MODERN  GEOGRAPHY.i 

By  Captain  H.  G-.  Lyons,  D.Sc,  F.R.S., 
Lecturer  in  Ceograpliy  at  G-lasgow  University. 

The  movement  which  has  for  its  object  the  organisation  of  geographical 
knowledge  and  its  development  upon  scientific  lines  has  been  in  progress 
for  rather  more  than  a  century,  though  in  these  islands  the  movement 
made  no  very  considei'al^le  headwaj^  until  about  thirty  years  ago,  except 
in  the  case  of  individual  investigators.  This  state  of  affairs  has  now  been 
changed,  and,  taking  part  in  the  rapid  advance  in  the  scientific  study  of 
geography  which  is  now  in  progress,  this  ancient  University  has*estab- 
lished  lectures  in  this  subject ;  and  I  am  greatly  honoured  by,  being 
appointed  to  open  them.  The  second  largest  city  in  the  empire,  and 
one  of  the  most  important  ports  whence  trade  is  carried  on  with  almost 
every  part  of  the  globe,  G-lasgow  is  an  especially  favourable  centre  from 
which  the  study  of  those  geographical  principles  may  be  carried  on  by 
which  we  investigate  the  effect  of  the  physical  environment  upon  man, 
and  study  the  means  by  which  he  succeeds  in  adapting  himself  to  it. 

On  this  occasion  it  seems  more  desirable  to  set  forth  the  general 
scope  of  the  subject  than  to  present  an  investigation  of  any  special 
branch  of  it,  since  geographical  science  has  been  rapidly  developing  of 
late  years,  and  its  limits  are  still  somewhat  ill-defined. 

By  its  admission  to  the  group  of  subjects  which  are  studied  in  this 
University  geography  stands  to  gain  greatly  ;  since  it  is  in  such  institu- 
tions as  this  where  geographical  research  can  be  prosecuted  alongside 
those  other  branches  of  science  from  which  it  continually  asks  assistance, 
that  the  most  sure  and  most  rapid  advances  will  be  made  in  its  scientific 

J  Inaugural  address  delivered  at  Glasgow  University  on  October  12,  1909. 
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development.  And  it  is  in  scientific  geography  that  there  is  much  to  be 
done  ;  for  the  greater  attractions  of  travel  and  exploration  have  diverted 
attention  from  the  more  specialised  aspects  of  the  subject,  which  must, 
however,  be  promoted  if  geography  is  to  occupy  its  proper  place  in  this 
country.  In  return,  geography  can  present,  from  its  own  point  of  \iew, 
contributions  to  general  knowledge  which  will  be  of  value  to  workers  in 
many  other  fields,  especially  those  of  history  and  archieology  and,  above 
all,  of  administration. 

During  its  recent  development  the  subject  has  expanded  rapidly ;  so 
much  so  that  it  is  not  easy  to  define  its  present  limits,  since  some 
investigators  claim  for  it  a  much  more  extended  field  of  action  than 
others  are  inclined  to  admit.  It  is  desirable,  therefore,  that  I  should  in 
this  opening  lecture  describe  the  field  of  knowledge  Avhich  I  would 
include  within  the  term  geography. 

That  the  earth's  surface  and  the  physical  phenomena  which  we 
observe  on  it  are  essentially  the  object  of  the  geographer's  investigations 
will  be  readily  admitted,  and  these  alone  by  their  importance  justify  its 
inclusion  in  general  education.  The  physical  features  of  the  earth,  the 
physical  phenomena  of  the  atmosphere,  largely  make  up  our  environment, 
and  among  such  local  conditions  we  have  to  pass  our 'lives;  to  these 
conditions,  therefore,  we  have  to  adapt  ourselves,  and  though  the  cases 
in  which  Ave  can  modify  them  to  suit  our  needs  are  not  very  numerous, 
they  are  among  the  most  important  to  man  in  his  advancing  civilisation. 
The  more  readily  we  can  thus  adapt  ourselves  to  the  local  conditions  of 
any  place,  or  the  more  eftectively  we  can  modify  them  to  our  own 
advantage,  the  more  successful  shall  we  be  in  life  ;  that  we  may  do  this 
efficiently  and  economically  we  need  a  thorough  acquaintance  with  all 
the  facts  and  phenomena  which  make  up  our  physical  environment,  with. 
their  effect  upon  us  and  their  relative  importance,  so  that  we  may  cor- 
rectly assign  any  given  result  to  its  true  causes,  and  anticipate,  so  far 
as  possible,  the  effect  of  any  group  of  conditions.  But  neither  physical 
conditions  nor  human  necessities  are  fixed  and  unchangeable ;  both  are 
constantly  undergoing  modifications,  so  that  factors  which  were  of 
pai-amount  importance  yesterday  may  have  dwindled  till  they  occupy  a 
•secondary  place  to-day,  and  may  be  eclipsed  by  new  ones  to-morrow. 
All  the  factors  in  the  problem  are  changing,  some  rapidly,  others  more 
slowly,  and  new  solutions  are  therefore  continually  presenting  them- 
selves. If  we  investigate  the  relations  between  the  physical  features  of 
this  portion  of  the  country  and  the  race  inhabiting  it,  their  inter-action 
upon  one  another  will  be  found  to  have  been  veiy  different  at  various 
periods ;  as  civilisation  and  organisation  develop  advantages  can  be 
utilised  which,  in  a  less  advanced  state,  lay  idle  and  unemploA^ed.  In 
most  civilised  countries  facilities  of  communication  for  the  purposes  of 
trade  have  now  far  outweighed  other  factors,  such  as  security  from 
attack — which  was  a  primary  consideration  a  few  centuries  ago  in  deter- 
mining the  site  of  a  town.  The  development  of  mineral  wealth  in  this 
region,  and  the  progress  of  mechanical  science,  have  greatly  changed  the 
value  of  the  physical  features  of  the  Clyde  Basin  to  its  inhabitants  in 
the  course  of  the  last  few  centuries.     Thus  geographical  problems  are 
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constantly  changing  their  aspect,  and  they  must  be  studied  in  the  light 
of  the  conditions  and  necessities  of  each  age. 

Geography  as  a  branch  of  human  knowledge  goes  back  to  yery  early 
times,  and  appears  first  in  a  practical  form  in  the  fertile  valleys  of  the 
Nile  and  the  Euphrates,  where  the  science  of  land-measurement  was  early 
developed  as  the  need  arose  for  determining  the  limits  of  property  in 
these  populous  regions  ;  in  the  villages  of  Egypt  to-day  the  same  methods 
of  measurement  and  of  computation  are  employed  as  were  used  five 
thousand  years  ago  by  the  ancestors  of  the  present  fellahin,  since  they 
are  well  adapted  to  the  requirements  of  small  agricultural  communities. 
But  though  practical  applications  were  locally  developed  thus  early,  no 
philosophical  study  of  the  earth  seems  to  have  been  made  until  much 
later,  when  the  Greek  philosophers  turned  their  attention  to  the  subject 
of  the  earth,  and  investigated  its  form  and  its  dimensions,  as  well  as  the 
customs  of  its  inhabitants  ;  two  lines  of  study  were  then  developed,  of 
Avhich  one,  the  mathematical,  dealing  with  the  earth  itself,  attracted 
some  investigators,  while  the  descriptive  method,  which  treated  of  countries 
and  their  peoples,  had  greater  attractions  for  others.  Of  the  former, 
one  of  the  earliest  pioneers  was  Anaximander  of  Miletus,  who  in  the  first 
half  of  the  sixth  century  B.C.,  essayed  to  make  a  map  of  the  world ; 
about  2.35  B.C.,  Eratosthenes  carried  out  the  first  geodetic  operation  by 
measuring  an  arc  of  meridian  from  Alexandria  to  Syene,  and  deducing 
therefrom  the  circumference  of  the  earth.  In  450  B.C.,  Herodotus  laid  the 
foundation  of  the  descriptive  geography  of  countries,  dealing  not  only 
with  their  physical  features,  but  also  with  their  inhabitants,  their 
customs,  and  their  religious  beliefs ;  at  this  time,  when  travel  was  both 
difficult  and  dangei'ous,  the  collection  of  such  information  at  first  hand 
was  a  task  of  considerable  magnitude ;  his  account  of  the  principal 
countries  of  the  world  as  then  known  is  most  precise  and  detailed,  and 
modern  archaeological  investigations  have  largely  borne  out  the  accuracy 
of  his  observations. 

From  the  Mediterranean  Basin  as  the  centre  of  the  ancient  world 
the  regions  to  the  north  and  south  were  gradually  opened  up  and  added 
to  the  known  area ;  but  with  the  lapse  of  time  the  old  spirit  of  philo- 
sophic inquiry  was  diverted  into  other  channels,  and  for  centuries 
geographical  knowledge  grew  only  by  the  addition  of  descriptions  of  new 
regions,  but  made  no  advance  in  systematic  or  organised  study.  The 
tendency  was  to  record  the  strange  and  the  marvellous  rather  than  to  seek 
for  the  causal  connection  between  the  phenomena  which  were  observed. 
In  this  way  geography  became  a  collection  of  names,  figures,  statements 
to  be  learned  as  a  mental  exercise,  and  little  attempt  was  made  either 
to  study  local  phenomena  in  their  relation  to  the  earth's  surface  as  a 
whole,  or  to  treat  comprehensivel}^  all  the  conditions  occurring  at  any 
place. 

Until  recently  geography  remained  for  the  most  part  exploratory  and 
descriptive ;  and  the  awakening  to  a  more  vitalised  appreciation  of  the 
subject  and  its  organised  treatment,  which  took  place  on  the  Continent 
early  in  the  last  century,  did  not  until  some  time  later  find  more  than  a 
faint  echo  here.     It  is  curious  that  it  should  have  been  so,  for  explora- 
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tion,  which  should  be  the  practical  application  of  the  principles  of 
geographical  science  to  the  inACstigation  of  new  regions,  had  for  cen- 
turies been  largely  undertaken  by  our  countrymen,  who  had  opened  up 
lines  of  travel  through  all  parts  of  the  less  known  regions  of  the  world. 
Exploration  led  to  the  discovery  of  new  lands,  and  in  due  course  of  time 
colonisation  followed ;  groups  of  early  settlers  grew  up  into  larger  com- 
munities amidst  conditions  which  differed  widely  from  those  of  their 
mother-country.  With  the  growth  of  such  communities  organisation 
and  administration  were  developed,  in  order  to  solve  practicalh'  the 
problems  raised  in  the  course  of  time  by  the  advance  of  such  communi- 
ties to  maturity  in  their  new  surroundings.  Thus  opportunities  were 
everywhere  occurring  for  the  practical  application  of  tlie  most  extended 
teachings  of  geography  ;  yet  the  study  of  the  subject  itself  had  made 
but  little  advance  towards  a  scientific  development.  The  reason  for  this 
may  not  be  clear,  but  that  it  was  so  long  delayed  accords  with  the  pre- 
ference for  what  are  called  practical  methods  as  distinguished  from 
scientific  ;  the  employment  of  empirical  rules  for  guidance  rather  than 
the  reasoned  deductions  from  carefully  made  obserA^ations,  by  which  an 
adequate  consideration  of  all  factors  is,  so  far  as  possible,  ensured. 
Individual  energy  and  resourcefulness  were  relied  upon  to  make  up  for 
a  lack  of  that  systematic  training  by  which  the  greatest  advantage  can 
be  taken  of  local  conditions  in  the  most  economical  manner. 

With  the  general  improvement  in  the  organisation  of  investigation 
and  demonstration  which  has  taken  place  during  the  past  iew  decades, 
geography  in  its  turn  has  been  put  on  a  more  efficient  footing,  and  is 
taking  its  place  as  a  systematised  branch  of  knowledge,  having  for  its 
province  the  region  between  astronomy  and  geology  on  the  one  side, 
and  the  biological  and  economic  sciences  on  the  other.  Its  introduction 
into  the  universities  in  these  islands  dates  from  1887,  when  a  readership 
of  geography  was  established  at  the  UniA-ersity  of  Oxford  ;  and  now  there 
are  fcAv  gi-eat  seats  of  learning  where  special  provision  is  not  made  for 
its  treatment  on  a  more  or  less  extensive  scale,  so  that  the  practical 
utility  of  a  thorough  acquaintance  Avith  geographical  principles  is 
generally  recognised.  When  geogi'aphy  is  everyAvhere  studied  as  an 
essential  branch  of  education,  many  phenomena,  both  physical  and 
social,  Avhich  are  noAv  called  strange  or  paradoxical,  as  they  occur  in  other 
lands,  Avill  then  be  recognised  as  being  normal,  since  the}''  are  caused  b}' 
factors  other  than  those  to  Avhich  Ave  have  been  accustomed  to  consider, 
and  have  therefore  been  OA^erlooked  in  our  estimate  of  less  familiar  local 
conditions.  It  Avill  be  more  generally  realised  that  all  the  factors  which  go 
to  produce  a  given  result  can  only  be  determined  by  careful  obserA^ation, 
and  that  to  base  a  conclusion  on  a  feAv  of  the  most  evident  only,  Avill  be 
to  court  failure ;  the  importation  to  one  land  of  the  methods  of  another 
Avill  not  be  attempted  until  all  the  local  factors  have  been  investigated, 
and  their  effect  gauged.  In  this  Avay  feAver  mistakes  Avill  be  made,  and 
progress  Avill  be  both  surer  and  quicker.  In  arid  countries  there  are 
factors  to  be  considered  which  are  other  than  those  of  humid  regions  ; 
hot  countries  present  problems  Avhich  are  different  from  those  of  tem- 
perate climes ;  differences  of  race,  of  past  history,  of  development,  all 
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introduce  factors  which  present  every  conceivable  variety,  and  we  can 
only  hope  to  deal  effectively  with  them  by  always  investigating  carefully 
the  physical  conditions  of  any  region  and  their  relation  to  the  living 
inhabitants  which  together  form  the  geographical  problem  to  he 
solved. 

Having  already  referred  to  the  divergence  that  exists  between  the 
conception  of  geographical  science  as  set  forth  by  different  investigator's, 
I  may  indicate  in  general  terms  the  scope  of  the  subject ;  the  manner 
in  which  its  main  divisions  may  be  treated;  and,  also,  what  may  be 
claimed  for  the  subject  as  adding  to  the  sum  total  of  knowledge  both  for 
the  ordinary  student  and  for  the  specialist. 

It  is  not  easy  to  define  with  extreme  precision  the  exact  limits  of 
any  branch  of  knowledge,  though  some  definition  of  the  scope  of  each  is 
not  only  convenient,  but  necessary  ;  nevertheless,  such  definitions  are  but 
arbitrary  methods  of  classification,  di'awing  hard  and  fast  boundaries 
betweerr  the  facts  which  are  corrsidered  to  belong  to  one  branch  of 
knowledge  and  those  beloirgirrg  to  another.  Such  boundaries  must 
always  be  pirr'cly  artificial,  for'  wherever  the  fields  of  operatiorr  of  tAvo 
br'anches  of  knowledge  come  irr  corrtact,  there  will  be  a  borderland  irr 
which  the  investigators  from  both  sides  pass  and  repass  ;  but  each  is 
following  his  own  line  of  investigation,  arrd  there  need  be  no  competition 
or  interference.  Chemistry  and  physics,  physics  arrd  mathematics,  pre- 
serrt  Avell-known  irrstarrces  of  this,  arrd  rratural  krrowledge  has  nruch  to 
gain  from  the  irnited  efforts  of  students  from  both  sides  of  such  frontier- 
lines.  Moreover,  irr  the  early  stages  of  arry  science  there  is  always  much 
uncertainty  as  to  its  true  limits ;  some  investigators  will  stop  short  of, 
aird  others  will  shoot  beyorrd  the  boundary  that  will  ultimately  be  agreed 
irpon,  but  it  is  orrly  by  such  attempts  arrd  such  efibrts  of  varied  scope 
that  a  firral  agreement  carr  be  arrived  at. 

Geography  has  a  sphere  of  action  and  irrvestigation  which,  irr  different 
parts  of  its  boirndary,  is  coternrirrous  with  those  of  astrorromy  and 
geology,  zoolog}^  and  botarry,  as  well  as  with  the  group  of  sciences 
which  deal  with  rrran,  so  that  some  clelimitatiorr  of  this  frorrtier  line  is 
desirable.  Some  have  proposed  to  restrict  geography  to  the  measure- 
ment of  the  earth's  surface,  arrd  the  study  of  its  features ;  others  would 
consider  it  as  treating  of  marr's  relation  to  the  earth's  sirrface,  Avhich  is 
his  home.  These  represerrt  the  extreme  physical  aspect,  and  the  extreme 
anthropological  aspect  of  the  subject  ;  the  first  would  omit  not  only  all 
consideration  of  marr  as  he  is  affected  by  the  geographical  conclitiorrs 
among  which  he  lives,  but  also  arry  comprehensive  treatment  of  the  facts 
arrd  phenomerra,  both  physical  and  biological,  which  make  up  the  geo- 
graphical character  of  a  region.  The  latter  pays  inadequate  atterrtiorr 
to  the  study  of  the  measuremerrt  arrd  representation  of  the  earth's 
surface,  a  study  which  is  an  esseirtial  foundatiorr  of  a  science  treating 
primarily  of  the  space-distribution  of  facts  and  phenomerra.  Others 
have  denied  the  title  of  geography  to  be  considered  as  a  scierrce,  and 
would  class  it  rather  as  a  method  of  grouping  arrd  discussing  the  physical 
pherromena  which  characterise  arry  part  of  the  earth's  sirrface.  Geo- 
graphers will  not  be  prepared  to  admit  so  limited  an  outlook  for  their 
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subject,  but  the  origin  of  such  a  contention  is  to  be  sought  in  some  of 
the  difficulties  with  which  this  branch  of  knowledge  has  to  contend.  The 
universal  method  of  science  is  to  make  careful  observations  of  phenomena, 
to  derive  general  principles  from  them  by  induction,  and  to  confirm 
these  by  experiment.  Geographical  changes  for  the  most  part  take  place 
slowly ;  the  effect  of  any  given  set  of  conditions  is  not  so  promptly  to 
be  seen  as  in  meteorology,  chemistry,  physics,  etc.,  nor  have  we  so 
clearly  set  forth  the  record  of  the  long-continued  action  of  slow -working 
factors,  such  as  are  aA'ailable  for  the  geologist  in  unravelling  the  past 
history  of  the  earth.  But  as  the  method  of  research  becomes  more 
organised,  the  numerous  factors  which  come  into  play  are  more  adequately 
considered,  and  the  results  can  be  more  surely  traced  to  their  causes. 

The  geographical  field  of  investigation  is  the  earth's  surface  and  the 
atmosphere  which  surrounds  it  :  within  this  all  facts  and  phenomena  are 
treated  primarily  in  their  space-relation ;  but  on  this  inorganic  stage 
organic  nature  plays  an  important  part  which  cannot  be  detached  from 
the  inorganic  euA-ironment,  so  that  a  geographical  science  dealing  wholly 
with  the  former  or  with  the  latter  Avill  be  inadecj[uate  in  its  scope.  The 
succession  of  zones  of  vegetation  on  a  mountain  is  closely  connected  with 
the  increasing  altitude,  the  prevalent  winds,  and  the  rainfall.  The  river 
or  the  mountain  chain,  which  forms  the  boundary  between  two  states, 
must  be  considered  in  connection  with  the  peoples  that  it  divides.  Arid 
regions  and  fertile  lowlands  have  played  a  definite  part  in  the  settle- 
ments and  movements  of  races.  The  importance  of  a  coast-line  will 
have  a  diff"erent  value  according  as  we  consider  it  in  relation  to  the 
coasting  voyages  of  former  days,  or  the  direct  trans-oceanic  trade-routes 
followed  by  the  gi-eat  ocean-steamers  of  to-day.  It  is  difficult,  therefore, 
to  treat  adequately  of  the  physical  features  of  the  earth  without  follow- 
ing up  also  their  influence  and  eff"ects  on  the  organic  life  in  their 
neighbourhood;  and  especially  in  the  highest  development  of  such  organic 
life,  that  is,  man,  who  alone  is  capable  not  only  of  adapting  himself  to 
his  environment,  but  also  of  occasionall}'  modifying  that  environment  to 
an  appreciable  extent.  For  this  reason  a  knowledge  of  our  relation  to 
the  earth's  surface  and  its  phenomena  is  of  universal  importance. 

In  history  the  time-distribution  of  facts  and  phenomena  is  placed  in 
the  foreground,  and  thereby  a  certain  method  of  treatment  is  imposed ; 
in  geography  their  space-distribution  is  investigated,  and  this  gives  its 
special  character  to  geographical  science.  As  Professor  Hettner  has  said, 
"In  geography  the  local  conditions  and  factors  associated  with  any 
phenomenon  cannot  be  separated  from  it,  but  they  affect  each  other 
mutually ;  and  secondly,  all  such  facts  in  any  place  stand  in  the  closest 
causal  connection  with  one  another,  and  together  determine  the  char- 
acter of  the  locality." 

Thus  geography  may  be  said  in  general  terms  to  be  that  Ijranch  of 
natural  knowledge  which  investigates  the  surface  of  the  earth,  as  well  as 
its  relations  to,  and  its  effect  upon,  all  organic  life,  especially  man  ;  we 
study  in  short  the  physical,  biological,  and  sociological  phenomena  as  they 
are  distributed  on  the  earth's  surface,  together  with  their  causes  and  their 
mutual  relations. 
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For  convenience  in  presenting  so  extensive  a  subject  some  subdivision 
of  it  is  necessary  ;  and  the  most  strictly  logical  method  would  be  first  to 
investigate  independently  the  inorganic  and  the  organic  factors,  and 
finally  their  interaction  upon  one  another.  But  man  by  his  intellect,  his 
mobility,  his  power  of  adapting  himself  to  varying  surroundings,  and  to 
some  extent  of  modifying  the  physical  conditions  among  which  he  lives 
the  better  to  meet  his  needs,  demands  a  special  treatment  in  relation  to 
his  environment,  for  his  responses  to  it  are  far  more  complicated  than 
those  of  the  rest  of  the  animal  kingdom,  and  to  us  are  infinitely  more 
important.  Man's  relations  to  his  local  conditions  have  thus  come  to 
form  an  important  portion  of  geographical  science,  and  constitute  a 
special  division  of  it. 

Thus  we  arrive  at  a  fourfold  division  of  the  subject : — 
I.  Mathematical  Geography, 
II.  Physical  Geography, 

III.  Biological  Geography, 

and,  on  a  somewhat  difterent  footing  : — 

IV.  Human  or  Anthropological  Geography. 

The  study  of  each  of  these  groups  is  not  only  of  great  educational 
value,  but  affords  ample  opportunities  for  specialised  research  by  the 
more  advanced  student.  All  are  needed  for  a  thorough  comprehension 
of  the  subject,  since  they  provide  for  the  complete  treatment  of  the 
local  conditions  and  their  influence  on  organic  life,  especially  man  ;  firstly, 
by  providing  for  the  definite  location  of  phenomena ;  secondly,  by 
treating  of  the  physical  environment  of  the  organism,  and  of  the  life 
which  dwells  there  ;  lastly,  by  studying  the  relation  of  local  conditions 
to  ourselves,  and  of  ourselves  to  them. 

These  divisions  of  the  subject  are  generally  recognised,  but  their 
development  will  take  a  different  form  in  different  countries  and  localities, 
according  as  conditions  favour  one  modification  or  another ;  in  the 
same  way  different  teachers,  different  investigators,  different  students 
may  lay  greater  stress  on  that  part  of  the  subject  to  Avhich  their 
interests  incline. 

A  necessary  preliminary  to  the  description  and  comparison  of  earth- 
forms,  and  to  the  investigation  of  local  conditions,  is  the  means  of 
actually  determining  the  location  and  space-relation  of  the  objects  and 
phenomena  concerned,  together  with  the  geographical  representation  of 
them.  The  successive  stages  of  a  book  ma}^  adequately  represent  the  time- 
sequence  of  events,  but  they  cannot  well  set  forth  the  space-distribution 
with  which  geography  specially  deals.  The  reproduction  of  the  features 
of  the  earth's  surface  for  the  purpose  of  comparing  them,  or  of  investigating 
phenomena  relating  to  them,  or  to  the  organic  life  inhabiting  them,  necessi- 
tates a  reproduction  of  their  three-dimensional  form,  which  can  only  be 
done  by  combining  a  series  of  careful  measurements  to  form  a  map  or 
plan  ;  and  those  which  concern  the  vertical  dimensions  and  collectively 
portray  the  relief,  are  specially  difficult  to  represent  satisfactorily,  though 
they  are  of  great  importance. 

Accurate  measurement,  therefore,  lies  at  the  basis  of  all  scientific 
geography,  and  will  be  most   effectively  carried  out  by  those  who  have 
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clear  v-iews  of  geographical  principles.  It  is  too  often  assumed  that  the 
principles  of  land-measurement  consist  merely  of  a  set  of  rules  which,  if 
carefully  followed,  will  produce  maps  of  the  necessary  accuracy.  A  code 
of  regulations,  a  selected  text-book,  a  staff'  of  surveyors  trained  to 
execute  certain  work  in  a  certain  Avay — these  are  frequently  believed  to  be 
all  that  is  necessary  to  produce  a  satisfactory  survey.  But  earth-  and  land- 
measvirement  is  a  science  ;  and,  like  other  sciences,  its  students  must  not 
only  be  acquainted  with  the  methods  which  have  been  found  useful  under 
certain  conditions,  but  must  thoroughly  understand  the  principles  on 
which  the  methods  are  based,  so  that  they  may  modify  them  to  suit  any 
different  conditions  with  which  they  may  meet.  The  land  surveyor  must 
have  a  thorough  knowledge  of  the  science  of  geogi^aphy  if  he  is  to 
produce  the  best  results,  and  the  geographer  who  does  not  understand  the 
principles  of  land-measurement  and  cartography  will  make  but  an 
imperfect  use  of  his  maps. 

The  attention  which  has  been  given  to  this  fundamental  portion  of 
geography  differs  greatly  in  various  countries.  In  these  islands  land- 
measurement  has  not  had  the  wide  extension  that  it  has  reached  elsewhere, 
and  the  terms  surveyor  and  surveying  have  usually  a  somewhat 
.specialised  connotation.  The  profession  of  a  surveyor  in  England  is 
defined  by  the  Survej-ors'  Institution  to  be  :  "  the  art  of  determining  the 
value  of  all  descriptions  of  landed  and  house  property,  and  of  the  various 
interests  therein  ;  the  practice  of  managing  and  developing  estates ;  and 
the  science  of  admeasuring  and  delineating  the  physical  features  of  the 
earth,  and  of  measuring  and  estimating  artificers'  work."  So  surveying 
here  is  mainly  restricted  to  such  measurement  and  delineation  as  is 
needed  for  the  valuation  of  property,  and  the  same  term  is  employed  to 
describe  the  land-measurement  needed  for  engineering  works. 

The  Ordnance  Survey,  established  in  1791,  has  for  more  than  a 
century  been  turning  out  the  results  of  a  land-measurement  carried  out 
with  high  precision  ;  so  that  there  have  now  existed  for  many  years  maps 
of  the  whole  country  on  various  scales,  which  only  need  to  be  checked 
and  brought  up  to  date  to  furnish  accurate  maps  for  most  purposes  ;  there 
has  not  therefore  been  any  gi-eat  incentive  to  the  development  of  high- 
grade  land-measurement  among  geographers  in  this  covuitry.  In  some 
other  countries  the  registration  of  title  to  land,  and  the  consequent  need 
for  the  accurate  demarcation  of  property-boundaries,  has  given  rise  not 
only  to  the  most  refined  methods  of  land-measurement,  but  has  called 
into  existence  a  large  professional  class  highly  trained  in  this  work.  The 
same  need  arose  early  in  the  gi^eat  over-sea  colonies,  and  in  connection 
with  their  Land  Acts  and  land  registration  legislation  their  surveyors 
are  required  to  have  an  extensive  and  practical  knowledge  of  the  higher 
branches  of  earth-measurement ;  in  South  Africa  and  Canada  the  standard 
required  from  candidates  before  they  are  gi-anted  certificates  authorising 
them  to  practise  is  particularly  high.  But  in  a  fully  settled  country,  of 
which  a  survey  is  completed,  and  where  registration  of  title  to  land  is 
not  in  force,  there  is  not  the  same  inducement  to  study  advanced  sur- 
veying as  exists  in  developing  countries  which  are  less  completely  taken 
up  by  settlers,  and  where  properties  are  large  and  widely  separated,  so  that 
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the'accurate  location  and  delimitation  of  boundaries  becomes  increasingly 
important.  In  the  Crown  Colonies  of  Africa  as  well  as  in  Ceylon,  and  in 
the  federated  Malay  States,  much  work  of  this  nature  is  already  in  hand, 
and  provides  employment  for  about  a  hundred  and  thirty  survey  officers, 
who  must  have  a  thorough  knowledge  of  advanced  land-measurement 
to  determine  effectively  and  economically  the  size,  shape,  and  location 
of  any  property  or  piece  of  land  in  the  territory. 

This  delimitation  of  property-boundaries  appertains  to  that  branch 
of  land-measurement  which  is  known  as  cadastral  surveying,  a  class  of 
work  demanding  the  highest  precision  in  the  triangulation  on  which  it 
depends,  and  great  accuracy  in  the  detail  measurement.  No  work  of 
this  nature  is  done  in  the  United  Kingdom  ;  and  all  the  state  maps  are 
topographical  and  not  cadastral,  since  only  those  boundaries  are  shown 
on  the  maps  which  coincide  with  topographical  features,  such  as  streams, 
hedges,  ditches,  walls,  etc.  In  those  countries,  however,  in  which  regis- 
tration of  title  to  land  is  in  force,  this  specialised  class  of  land-measure 
nient  is  highly  important,  and  calls  for  a  special  training  on  the  part  of 
those  who  carry  it  out.  So  much  so,  indeed,  that  in  most  of  the  large 
colonies,  and  in  the  principal  countries  of  Europe,  earth  and  land- 
measurement  is  taught  in  technical  colleges  and  universities  as  a  special 
subject ;  but  in  these  islands  it  has  not  yet  reached  that  stage,  and  until 
it  does  it  belongs  more  closely  to  geography  than  to  any  other  bi"anch  of 
knowledge.  Certainly,  there  is  room  for  a  fuller  and  more  intelligent 
acquaintance  with  the  subject  by  those  who  may  one  day  be  in  the 
position  of  administrators  ;  for  vast  sums  of  money  have  been  wasted  in 
the  past,  and  doubtless  will  yet  be  wasted  in  days  to  come,  by  com- 
mencing land-measurement  in  a  large  region  by  methods  which  are  only 
suitable  for  a  small  area,  with  the  result  that  when  con.siderable  progress 
has  been  made  the  various  portions  may  be  found  not  to  join  correctly, 
large  errors  may  have  accumulated,  and  much  of  the  work  may  have 
to  be  recommenced  for  want  of  an  effective  control  in  the  first  instance. 
It  is  not  sufficient  to  be  acquainted  with  the  various  technical  methods 
which  have  to  be  employed  ;  a  knowledge  of  the  organisation,  and  the 
arrangements  by  which  they  can  be  best  and  most  economically  utilised, 
is  fully  as  important. 

But  to  carry  out  the  survey  of  a  large  area  on  proper  and  accui'ate 
lines,  especially  if  local  requirements  demand  that  it  shall  be  commenced 
at  sevei-al  isolated  points,  as  is  usually  the  case,  calls  for  consideral>le 
ability  and  no  little  mathematical  aptitude  to  rightly  apprehend  and 
successfully  deal  with  such  a  situation.  AVith  the  growth  of  land- 
measurement  in  over-sea  lands  there  certainly  appears  to  be  sufficient 
inducement  to  students  of  scientific  geography,  having  mathematical  in- 
clinations, to  take  up  the  study  of  an  especially  attractive  branch  of  the 
subject.  I  do  not  maintain  that  it  is  essential  for  a  geographer  to  have 
a  knoAvledge  of  advanced  surveying,  but  that  as  a  specialised  branch  of 
the  subject  it  offers  opportunities  for  those  of  mathematical  and  physical 
tastes. 

The  popularising  of  photography,  and  the  imiDrovements  in  the  half- 
tone process  for  reproducing  photographs,  have  rendered  the  illustration  of 
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books  of  travel  simple  and  effective  ;  but  the  cartographical  side  still  needs 
improvement,  and  advance  in  this  respect  must  come  from  the  traveller, 
the  explorer,  or  the  author.  The  cartographer  must  receive  sufficient 
material  in  a  proper  form  before  he  can  compile  a  suitable  and  sufficient 
map.  Hitherto  an  inadequate  knowledge  of  cartography  and  surveying 
has  militated  against  that  full  use  of  the  graphical  method  which  alone 
can  set  forth  the  distribution  of  facts  and  phenomena  recounted  by  a 
traveller  so  that  the  reader  can  fully  grasp  them.  The  highly  skilled 
geographical  establishments  which  exist  in  Edinburgh,  London,  and 
elsewhere,  produce  maps  of  exceptional  beauty  and  completeness  ;  but 
more  than  this  is  wanted.  Several  smaller  maps  compiled  to  illustrate 
parts  of  an  explorer's  route  or  of  a  region  described  by  a  traveller,  or 
again,  the  various  stages  in  the  development  of  a  race  or  nation  as  the 
historian  sets  it  forth,  may  be  far  more  instructive  than  a  general  map, 
supplied  fi'om  stock,  which  has  not  been  compiled  by  the  writer  himself 
so  as  to  have  special  reference  to  the  subject ;  but  these  can  only  be 
prepared  by  those  who  are  not  only  acquainted  with  the  country  which 
has  been  traversed,  but  know  how  to  represent  the  observations  correctly 
and  sufficiently  on  a  map. 

For  similar  reasons,  the  maps  of  the  Ordnance  Survey  are  not  nearly 
so  widely  used  as  they  might  be.  Cycling  and  motoring  have  brought 
about  a  fuller  acquaintance  with  the  maps  on  smaller  scales  ;  but  the 
6  inches  to  the  mile,  and  the  2.5  inches  to  the  mile  series,  which  are  most 
useful  and  instructive,  are  seldom  used,  though  they  should  be  at  least 
in  the  possession  of  every  landowner,  and  may  be  usefully  employed  by 
any  one  who  understands  their  use.  Mounted  in  groups  of  four  or  five 
sheets,  such  maps  are  of  great  educational  value,  and  every  school  should 
possess  such  maps  on  these  scales  ;  the  school  site  being  shown  in  the 
centre  of  each  group  of  sheets. 

In  this  branch  of  geography,  where  mathematical  precision  is 
attainable,  there  is  ample  opportunity  for  research  of  a  high  ordei',  and 
many  problems  of  geophysics  are  intimately  connected  with  earth- 
measurement.  At  the  present  time,  there  is  no  institution  in  these 
islands,  so  far  as  I  know,  in  which  instruction  is  regularly  given  in  the 
higher  branches  of  surveying,  and  in  that  technical  organisation  which  is 
equally  necessary  for  the  .satisfactory  and  economical  performance  of 
such  work.  In  the  University,  where  the  genius  of  Lord  Kelvin  through- 
out many  years  illuminated  the  whole  domain  of  physics,  this  practical 
application  of  mathematical  and  physical  science  may,  I  hope,  prove 
attractive  to  some  at  least. 

It  is  in  Scotland  that  a  fine  piece  of  research  has  Ijeen  recently 
carried  out,  in  which  careful  and  accurate  measurements  have  been  com- 
Ijined  with  the  investigation  of  physical  features.  I  allude  to  the  survey 
of  the  Scottish  lakes ;  and  I  would  "suggest  that  many  another  geo- 
graphical problem  in  this  land  lies  aAvaiting  attack  by  the  students  and 
graduates  of  this  University. 

Thus  by  the  methods  of  earth-  and  land-measurement  the  outward 
form  and  relative  position  of  the  features  of  the  earth's  surface  are 
determined.     A    further   studv   of  them   is   undertaken   in   the   second 
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division  of  our  subject,  where  their  structure,  the  processes  which  have 
brought  about  and  are  still  modifying  their  form,  and  the  stage  at 
which  they  have  arrived  in  the  cycle  of  change,  are  investigate'd.  At 
this  point,  the  provinces  of  geography  and  geology  lie  close  together,  and 
geological  information  concerning  the  structure  of  each  feature,  and  of 
the  region  in  which  it  occurs  must  be  utilised.  Greology  and  geography, 
in  fact,  make  use  of  the  same  material  with  different  ends  in  view  ;  the 
former  studies  the  present  earth's  surface  and  its  phenomena  to  elucidate 
the  past  history  of  the  eai'th,  the  latter  discusses  them  as  the  stage  on 
which  organic  life  in  general,  and  the  hvmian  race  in  particular,  are  develop- 
ing, and  are  being  largely  affected  by  their  environment  in  response  to 
which  they  are  continually  adapting  themselves.  The  more  geology 
that  the  physical  geographer  knows  the  better  for  his  work,  and  he  may 
be  inclined  to  take  up  the  definite  study  of  that  science,  but  the  objects 
of  the  two  are  different,  and  a  knowledge  of  physical  features  and  their 
development  does  not  amount  to  a  full  acquaintance  with  the  science  of 
geology  ;  moreovei',  it  is  easy  by  over-specialisation  in  any  pait  of  the 
subject  to  hinder  the  acquisition  of  a  general  acquaintance  with  the 
whole. 

The  geographer  has  a  wide  field  with  which  to  occupy  himself  in  the 
study  of  the  processes  by  which  land-forms  are  being  continually  modi- 
fied, and  in  the  investigation  of  changes  that  are  constantly  taking  place. 
Any  considerable  tract  of  the  earth's  surface  will  furnish  instances  of 
land-forms  in  every  stage  of  development,  so  that  each  land-form  pre- 
sents itself  as  being  at  a  certain  point  of  its  development,  some  being  in 
the  earlier,  and  others  in  the  later  and  more  advanced  stages.  In  any 
case,  not  only  has  the  geographer  to  describe  concisely  and  accurately  the 
physical  environment  of  a  region,  but  to  explain  also  how  the  present 
conditions  have  been  arrived  at,  and  whither  they  are  tending.  The 
changes  that  can  be  foreseen  may  be  of  great  importance  as  affecting  the 
prosperity  of  the  inhabitants  :  and  by  comparing  similar  conditions  in 
different  parts  of  the  world  much  light  may  frequently  be  thrown  on  the 
subject. 

This  portion  of  the  subject  falls  naturally  into  two  important 
divisions — the  inorganic  earth's  surface,  and  the  organic  world  which 
inhabits  it.  On  the  one  hand,  we  have  the  solid  crust  of  the  earth  with 
its  mountains,  plains,  valleys,  rivers,  and  other  features  ;  the  oceans  with 
their  deeps,  currents,  tides,  etc.  ;  and  the  atmosphere  with  which  we 
associate  the  phenomena  of  heat  and  cold,  snow  and  rain,  wind  and 
storm  ;  all  these  constitute  the  inorganic  facies  of  the  earth's  surface. 
On  the  other  hand,  there  is  the  vast  wealth  of  animal  and  vegetable  life 
which  inhabits  both  the  lithosphere  and  the  oceans,  and  to  a  much  lesser 
degree  the  atmosphere.  It  is  the  combined  action  of  these  two  great 
groups  of  phenomena,  the  inorganic  features  and  phenomena  of  the 
earth's  surface,  and  those  which  the  animal  and  vegetable  life  inhabiting 
it  present,  that  the  geographer  studies  ;  the  two  are  not  to  be  separated, 
since  each  is  always  lacing  affected  by  the  other  in  A^arying  degrees,  and 
each  responds  moi'e  or  less  readily  to  changes  occurring  in  the  other. 

The  study  of  the  inorganic  portion  of  the  geographer's  field  is  often 
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termed  physiography  ;  and  the  term  ontography  has  been  proposed  as 
conveniently  inchiding  all  plant  and  animal  life,  together  with  the  pheno- 
mena relating  to  them.  Physiography  and  ontography  may  thus  be  con- 
sidered as  including  the  central  part  of  the  subject  geogi'aphy  ;  while 
mathematical  geography  treats  of  features  and  phenomena  hy  measure- 
ment and  other  physical  methods,  and  human  geography  examines  the 
special  relations  of  man  to  his  environment,  and  his  response  to  it  both 
as  an  individual  and  in  his  communities. 

In  physiography  we  first  investigate  the  earth's  surface,  its  general 
form  and  structure,  the  manner  in  which  it  is  divided  into  continents  and 
oceans,  and  generally  the  character  of  the  globe  which  we  inhabit.  The 
modifications  which  the  surface  is  constantly  undergoing  are  of  great  im- 
portance to  the  life  which  dwells  on  it,  and  the  slow  upheaval  of  some 
regions,  the  rapid  movement  of  others  in  earthquakes,  and  the  violent 
alterations  which  are  often  associated  with  volcanic  outbursts,  call  for 
consideration.  In  contrast  to  these  violent  manifestations,  other  modi- 
fying agencies  such  as  heat  and  cold,  rain,  wund,  frost,  etc.,  are  ceaselessly 
wearing  away  and  altering  all  existing  features,  and  transferring  material 
from  higher  levels  to  lower,  to  build  up  the  alluvial  plains  which  have 
been  from  the  earliest  times  the  regions  Avhere  man  has  congregated  in 
greatest  numljers,  and  where  the  most  advanced  civilisations  have  been 
developed. 

In  studying  the  principal  earth-forms,  the  mountains,  the  plains  and 
the  valleys,  not  only  have  their  present  form  and  condition  to  be  de- 
scribed, but  the  way  in  which  these  have  been  arrived  at ;  their  past 
history  has  to  be  investigated,  as  well  as  the  extent  to  which  they  have 
influenced  the  life  which  inhabits  them.  This  will  necessitate  a  vast 
number  of  observations  being  made  and  classified,  by  the  aid  of  which 
one  region  can  be  compared  with  another  of  similar  character,  with  a 
view  to  establishing  their  points  of  agreement  and  their  differences. 

Lakes  and  rivers  offer  many  problems  of  great  importance  and  in- 
terest, and  in  few  countries  have  they  been  as  yet  thoroughly  studied. 
Xot  only  has  the  drainage  area  to  be  measured,  and  considered  from  the 
point  of  view  of  its  relief,  but  its  structure,  its  soil,  its  vegetation,  must 
all  be  taken  into  account.  Together  with  this  the  rainfall  over  the 
district  must  be  determined,  and  the  very  important  relation  between 
rainfall,  run-off,  and  evaporation  has  not  been  fully  worked  out  in  many 
areas  as  yet,  although  on  the  correct  knowledge  of  such  factors  the  all- 
important  question  of  water-supply  largely  depends.  The  careful 
collection  and  discussion  of  information  of  all  kinds  which  may  bear  on 
such  problems  is  not  only  a  step  forwards  in  geographical  investigation, 
but  provides  material  in  an  organised  and  complete  form,  read}^  for  use 
by  hydrographical  engineers  and  others  who  may  need  it  without  having 
the  opportunity  for  such  investigations,  which  may  occupy  much  time 
and  the  review  of  many  facts  and  observations.  There  is  no  doubt  that 
there  is  much  valuable  work  to  be  done  in  collecting  and  critically  dis- 
cussing all  information  not  only  relating  to  the  lakes  and  rivers,  but  to 
other  classes  of  earth  features,  both  in  these  islands  and  in  other  parts  of 
the  Empire.     In  remote  places,  books  of  reference  are  few  and  time  is 
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scanty ;  so  travellers  can  furnish  but  short  accounts  of  what  they  see, 
which  need  collating  with  other  accounts  on  a  definite  plan  by  the 
trained  geographer  before  they  attain  their  full  value.  This  form  of 
research  is  open  to  any  earnest  student,  and  is  a  field  where  much 
valuable  work  awaits  him. 

The  study  of  the  ocean  presents  greater  difficulties  to  the  individual 
observer,  since  much  equipment  is  needed  for  research  in  this  sphere  ; 
nevertheless,  with  the  Admiralty  charts  and  publications,  and  local 
information  obtainable  on  coast-lines  and  islands,  many  minor  prolilems 
may  be  profitably  investigated. 

The  study  of  the  atmosphere  in  both  its  parts — meteorology,  the 
physical  study  of  the  atmosphere,  and  climate,  "  the  sum  total  of  meteoro- 
logical conditions  in  so  far  as  they  affect  animal  or  vegetable  life," — is  most 
important  to  the  geographer,  for  it  teaches  him  the  relations  of  cause  and 
effect  existing  between  the  atmospheric  phenomena  which  so  powerfully 
modify  the  earth's  features,  and  afllect  all  the  life  inhabiting  this  planet. 
In  agriculture,  in  public  health,  in  every  business  and  walk  of  life,  in 
every  region,  climate  and  the  climatic  conditions  are  powerfully  felt. 
When  we  move  from  one  land  to  another  the  changed  climatic  conditions 
affect  us  at  once  for  good  or  ill ;  to  physiographical  environment  also  the 
traveller  has  to  adapt  himself,  as  well  as  to  the  different  social  conditions 
in  which  he  finds  himself ;  but  it  is  the  climatic  conditions  which  he  is 
most  fully  conscious  of  at  first,  and  in  every  land  and  community  we 
may  see  the  means  which  man  has  adopted  to  render  them  as  little 
harmful  or  irksome  as  may  be.  This  most  important  subject,  therefore, 
demands  the  close  attention  of  the  geographer,  as  constituting  one  of  the 
most  potent  factors  in  physical  environment  to  which  living  organisms 
must  adapt  themselves.  Within  the  British  Empire  we  meet  with  every 
variety  of  climate,  from  the  most  arid  regions  of  Africa  and  India  to  the 
hot  and  humid  equatorial  coast  plains  with  almost  continual  rainfall ; 
from  arctic  cold  to  tropical  heat ;  and  into  all  of  these,  and  the  inter- 
mediate varieties  of  climate,  men  go  from  these  islands  to  perform  their 
work  as  efficiently  as  they  can,  to  do  which  an  adequate  knowledge 
and  understanding  of  climatology  and  meteorological  principles  will  be  a 
most  valuable  aid.  Thus  it  is  a  subject  of  the  widest  importance,  and  it 
is  remarkable  that  there  are  but  two  special  university  lectureships  on 
this  subject,  so  far  as  I  know,  in  these  islands  at  the  present  time ;  and 
both  of  these  have  been  but  recently  established. 

On  the  biological  side  of  the  subject,  in  what  has  been  called  onto- 
graphy,  an  equally  important  field  of  study  is  met  with,  to  which  botany 
and  zoology  in  a  great  measure  contribute,  and  the  geographer  considers 
the  material  so  derived  in  relation  to  the  physical  surroundings,  and  as 
making  up  with  them  the  geographical  characteristics  of  the  locality.  In 
this  way  the  distribution  of  plants  and  animals  on  the  earth  is  considered, 
and  also  the  modification  of  such  distribution  by  differences  of  form  and 
relief,  and  different  climatic  conditions.  Within  short  distances  different 
conditions  of  soil  and  water  are  proclaimed  by  complete  change  in  vegeta- 
tion, so  that  the  geographical  aspect  of  any  district  would  be  very  im- 
perfectly reproduced  if  all  reference  to  the  vegetable  life  was  omitted. 
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Besides  the  distribution  of  animal  and  vegetable  life  under  natural  con- 
ditions, great  modifications  have  been  introduced  by  the  works  of  man 
whereby  lands  have  been  rendered  more  fertile,  and  capable  of  suppoi'ting 
vegetable  and  animal  life.  In  this  and  other  w&ys  man's  influence  on 
organic  nature  has  l^een  noticeable  and  far-reaching. 

Following  on  the  relations  of  the  animal  and  vegetable  Avorld  to  the 
surface  of  the  earth  and  its  phenomena,  we  come  to  the  more  specialised 
study  of  man's  relation  to  his  physical  environment.  Changes  in  the 
features  of  the  earth's  surface  may  have  important  results,  and  no  less 
important  are  those  which  are  constantly  taking  place  in  the  human  I'ace. 
Living  among  different  surroundings,  in  ditterent  climates,  at  difierent 
altitudes,  man  must  variously  adapt  himself  to  the  conditions  under 
which  he  lives ;  he  changes  no  less  than  they  do,  and  he  stands  to-day 
everywhere  as  the  result  of  modifications  due  both  directly  and  indirectly 
to  past  physical  environment.  His  needs  at  one  period  and  under  one 
set  of  circumstances  are  different  to  those  which  arise  under  other  con- 
ditions, so  that  we  must  beware  of  attempting  to  explain  past  events 
solely  in  the  light  of  the  conditions  of  to-day.  Neither  is  man  dependent 
on  a  few  special  factors  or  phenomena ;  we  must  consider  him  and  his 
development  in  relation  to  the  whole  of  the  inorganic  and  organic 
phenomena  of  the  world,  as  set  forth  by  a  thorough  study  of  physical 
geogi-aphy. 

Starting  with  this  Ave  maj''  investigate  the  relation  of  man  to  his 
physical  surroundings  from  two  points  of  vieAV  : — tirsth',  as  an  indiA'idual, 
and  secondly,  in  his  communities.  Thus  we  note  his  distribution  on  the 
earth's  surface,  his  division  into  races,  and  the  regions  which  they  occupy  ; 
we  study  his  principal  occupations,  and  note  their  distribution  and  their 
relation  to  the  local  conditions  in  different  areas  ;  his  dwellings,  his 
settlements,  and  his  movements  furnish  clear  indications  of  man's  close 
dependence  on  the  land  in  which  he  lives,  and  his  power  of  availing 
himself  of  its  advantages  in  the  best  Avay.  This  portion  of  the  subject 
has  made  great  adA^ances  of  recent  years,  and  the  largely  increased  material 
Avhich  is  noAA'  aA'ailable  has  caused  a  Avide  extension  in  scope.  It  has  been 
asserted  that  the  true  geographical  point  of  vicAv  has  been  sometimes  lost 
sight  of,  and  it  is  probable  that  in  the  rapid  organisation  of  a  ncAv  branch 
of  knoAvledge  the  limits,  AA^hich  Avill  be  eventually  accepted,  have  at  times 
been  overstepped  in  the  zeal  of  the  pioneer ;  but  there  is  a  Avide  field  for 
the  strictly  geographical  treatment  of  man  and  the  human  race  in  its 
infinite  variety  of  occvipations,  interests,  and  endeavours. 

In  these  days  the  inhabited  regions  of  the  earth  are  Avell  defined,  and 
information  concerning  them  is  rapidly  increasing  in  every  direction ;  so 
much  so  that  the  data  concerning  general  distribution,  numerical  density, 
etc.,  form  but  a  small  part  of  the  Avhole.  Man's  distribution  may  also  be 
regarded  in  view  of  the  different  grades  of  civilisation  Avhich  exist,  and 
also  of  the  forms  of  occupation  Avhich  he  has  adopted.  These  Avill  be 
closely  related  to  the  physical  conditions  of  his  enviroinnent,  and  Avill 
influence  his  further  development.  Tribes  of  Ioav  civilisation  retreat 
before  others  of  higher  development,  and  AvithdraAv  to  mountainous, 
Avooded,   or  other  less  accessible  and  less  desirable  regions ;  Avhile  in 
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fertile  lowlands,  where  conditions  of  life  are  favourable,  the  more  civilised 
will  rapidly  advance  in  culture,  unless  they  in  their  turn  retreat  before  or 
become  subject  to  other  races  of  greater  power  or  higher  development. 
A  single  instance  of  such  an  oscillation  may  be  seen  where  the  nomad  and 
the  settled  agriculturist  exist  side  by  side  in  regions  of  scanty  rainfall. 
The  settler,  l)y  careful  husbandry  and  economising  the  meagre  rainfall, 
may  succeed  in  maintaining  his  groves  and  vineyards,  fields  and  gardens — 
as  was  the  case  along  the  northern  coast  of  Africa,  and  especially  in 
Cyrenaica — so  long  as  he  could  restrain  the  nomad  tribes  of  the  desert 
from  intruding.  These  latter  are  striving  to  escape  from  the  hardships 
of  a  nomad  desert  life,  and  look  greedily  upon  the  fertile  enclosures  of 
the  husbandmen.  The  boundary  is  a  vague  one,  now  moving  one  way 
and  again  receding.  But,  if  the  nomad  can  prevail,  his  flocks  and  herds 
rapidly  consume  the  vegetation  which  has  been  raised  with  care,  and  he 
takes  no  steps  to  maintain  it ;  the  whole  region  rapidly  reverts  to  the 
same  arid  waste  from  which  it  had  been  formerly  reclaimed.  Here 
climate  conditions  increase  the  severity  of  the  struggle  ;  but,  for  the 
most  part,  hunters  and  pastoral  tril^es  give  way  before  the  higher 
civilisation  of  the  agriculturist. 

Communities  of  men  are  differently  afiected  by  their  environment 
according  to  circumstances.  The  conditions  which  influence  a  village 
are  not,  in  all  respects,  the  same  as  those  which  affect  a  city  ;  and  those 
which  originally  determined  the  establishment  of  one  or  the  other  will 
probably  differ  widely  from  those  which  control  their  further  develop- 
ment. The  position  of  the  region  occupied  by  the  community  with 
respect  to  that  of  others,  its  proximity  to  the  sea-coast,  and  the  nature 
of  its  boundaries  are  all  geographical  factors  which  have  great  influence 
on  the  fortunes  of  the  various  communities  and  their  further  progress. 

But  besides  the  relative  permanence  of  the  physical  features  of  the 
earth's  surface,  the  more  variable  character  of  climate,  and  the  veo-etable 
and  animal  life  which  man  can  largely  influence  and  modify,  man  as  a 
mobile  and  variable  factor  entei's  so  largely  into  all  geographical  problems 
that  their  solution  is  greatly  complicated,  and  in  this  portion  of  the 
subject  it  is  the  relation  of  the  most  variable  factor  man  to  the  in- 
variable and  the  less  variable  factors  that  we  have  to  investigate. 

Dwelling  in  larger  or  smaller  communities,  man  was  at  first  closely 
dependent  on  his  physical  surroundings,  and  the  influence  of  these  may  be 
traced  at  the  present  time  in  the  settlements  of  the  more  primitive  races. 
The  temporary  encampments  of  fisher  and  hunter  peoples,  and  the  tents 
of  nomad  tribes,  are  constantly  being  displaced  as  food  supplies  vary  in 
abundance,  or  as  changes  of  climate  necessitate  a  move  to  more  favour- 
ably situated  positions.  Under  such  conditions  population  cannot  attain 
much  density,  since  large  areas  are  necessary  to  support  the  inliabitants 
and  their  flocks  ;  for  they  do  not  cultivate,  but  subsist  on  that  which  the 
land  produces  without  the  specially  directed  efforts  of  man.  The  physical 
conditions  which  favour  or  necessitate  these  classes  of  occupation  and 
civilisation  are  thus  connected  with  scanty  population  ;  and  regions  in 
which  they  prevail  become  the  dwelling-places  of  small  separate  com- 
munities  of  independent  action,  rather  than  the  large  segregations  of 
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men  in  which  the  individual  has  to  give  up  some  of  his  independence 
in  conforming  to  the  needs  and  rights  of  the  large  community  as  a 
whole.  Such  larger  grouping  of  peoples  can  only  take  in  localities 
which  favour  the  raising  of  food  stuffs  l^y  their  fertility,  and  so  in  early 
times  it  was  usually  in  alluvial  plains  by  large  rivers  that  the  great  centres 
of  population  gi^ew  up.  But  as  civilisation  advances,  purely  local  physical 
conditions  lose  to  some  extent  their  predominant  influence,  and  in  these 
days,  position  on  a  great  trade-route  may  be  more  favourable  to  the  growth 
of  a  city  than  the  fertility  of  its  immediate  neighbourhood.  Thus  the 
value  of  the  physical  conditions  is  continually  changing,  and  whereas 
in  undeveloped  races  their  influence  on  man  extends  to  a  comparatively 
short  distance,  in  his  higher  civilisation  he  is  subject  to  influences  world- 
wide in  their  extension  ;  he  draws  from  the  Antipodes  the  food,  clothing, 
metals,  materials  that  he  may  require  to  meet  his  needs,  his  projects,  and 
his  aspirations.  It  is  the  number  and  variet}'  of  the  responses  between 
man  and  his  physical  environment,  and  the  rapid  change  and  develop- 
ment of  these  responses  in  short  periods  of  time,  that  cause  both  the 
difficulty  of  this  portion  of  geography  and  also  its  attractiveness.  While, 
on  the  one  hand,  the  number  of  contributory  factors  is  extremely  large, 
and  it  is  always  difficult  to  determine  the  relative  weight  of  each  in  any 
given  problem  ;  on  the  other  hand,  cause  and  effect  follow  each  other  far 
more  rapidly  than  in  the  slow  processes  which  mould  earth-forms : 
therein  lies  the  advantage  that  observations  in  this  rapidly  changing 
field  approach  more  nearl}^  to  the  conditions  of  experiment,  and  guiding 
principles  can  be  more  hopefully  deduced  and  confirmed. 

But  even  under  primitive  conditions  a  single  site  would  not  always 
supply  the  needs  of  its  inhaljitants,  and  facility  of  communication  with 
others  was  of  importance.  The  routes  followed  were  primarily  deter- 
mined by  the  physical  conditions,  and  wherever  these  opposed  exceptional 
difficulties  communities  tended  to  maintain  their  individual  character  ; 
the  inhabitants  of  mountain  valleys,  forest-dwellers,  the  fisher  people  of 
lao-oons  and  estuaries  have  always  tended  for  this  reason  to  maintain 
customs  and  modes  of  life  and  thought  widely  differing  from  those  of 
their  nearest  neighbours  of  the  plains,  where  inter-communication  was 
more  readily  carried  on.  It  was  largely  the  limited  and  specialised 
character  of  its  external  communications  which  made  Egypt,  from  its 
earliest  days,  a  countiy  exceptionally  conservative  in  its  customs,  and  in 
its  modes  of  thought  and  belief.  Immigration  from  the  north  where  the 
people  of  the  Mediterranean  coastal  regions  were  developing  was  hindered 
by  the  marshes  of  the  Delta,  and  the  frequent  silting  up  and  shifting  of 
the  river  arms.  East  and  west  lay  vast  tracts  of  desert — to  all  intents 
waterless — which  restricted  all  movement  across  them,  except  such  as  their 
nomad  inhabitants  with  their  knowledge  of  the  rare  waterholes  could 
achieve.  To  the  south  lay  the  desert  region  of  the  North  Sudan,  through 
which  the  narrow  valley  of  the  Nile,  interrupted  in  its  course  by  six 
stretches  of  rocky  rapids,  and  only  containing  small  isolated  patches  of 
cultivable  land  at  intervals,  furnished  but  an  indiff'erent  means  of  com- 
munication. The  dweller  in  the  wider  and  more  fertile  portion  of  the 
valley  which  constitutes  the  Egypt  of  history  never  ventured  beyond  its 


THE    SCOPE    OF    MODERN    GEOGRAPHY.  633 

limits  if  he  could  avoid  doing  so,  and  thus  there  developed,  during  a 
period  of  fifty  centuries  and  more,  a  race  whose  life,  customs,  character 
and  institutions  have  always  borne  the  clearest  evidences  of  the  influence 
of  their  physical  surroundings.  It  is  in  this  portion  of  the  subject,  which 
investigates  the  principles  of  man's  settlement  and  communication,  that 
geography  comes  ver}^  close  to  history,  and  is  largely  indel)ted  to  it  for 
the  material  that  it  needs  in  the  investigation.  The  fullest  advantages, 
however,  will  only  be  obtained  if  we  carefully  reconstruct  the  local 
conditions  of  the  period  under  study,  and  realise  the  weight  and  effect  of 
the  various  factors  of  the  problem,  as  they  existed  at  each  successive  stage 
of  development. 

The  settlements  of  man  in  many  places  can  be  studied,  for  example, 
in  the  times  successively  of  man-transport,  pack-animals,  wheeled 
traffic,  and  finally  of  modern  steam  engines.  Each  stage  furnishes  a 
distinct  group  of  problems,  and  the  relations  between  physical  features 
and  human  activity  are  likewise  ever  varying.  As  man  has  developed 
in  civilisation,  facilities  of  communication  have  become  increasingly  im- 
portant. The  time-unit  of  a  day  which  suffices  for  the  Ax'ab  leading  his 
camels  across  the  desert  is  replaced  by  the  hour  and  the  minute  as  the 
requirements  of  men  in  highly  civilised  countries  become  greater,  and 
this  connotes  a  corresponding  change  in  the  importance  and  infiuence 
of  phj'^sical  features. 

Whereas  land  and  river-transport  at  one  time  were  the  more 
favourable,  and  the  open  sea  was  avoided  by  the  mariners,  who  contented 
themselves  with  coasting  voyages,  now  the  great  oceans,  with  lines  of 
steamers  traversing  them  in  all  directions  by  the  most  direct  routes, 
furnish  the  most  economical  means  of  transport ;  and  this  development 
has  completely  changed  the  conditions  which  we  study  in  this  class  of 
problems.  In  the  less  civilised  races  of  to-day  we  may  study  the  effect 
of  their  limited  requirements,  as  evidenced  by  their  communications, 
which  are  usually  short  in  extent,  but  extravagant  in  their  demand  of 
time.  The  natural  conditions  of  the  region,  together  with  the  needs  and 
civilisation  of  the  inhabitants,  determine  the  lines  which  will  be  followed 
and  the  means  which  will  be -employed.  In  waterless  regions  the  route 
leads  directly  from  well  to  Avell ;  in  more  humid  countries  points  where 
rivers  and  marshy  valleys  may  be  crossed,  tracks  by  which  forests  may 
be  avoided,  and  the  passes  by  Avhich  mountain  ranges  may  be  most  easily 
crossed,  determine  those  routes  which  will  be  generally  followed.  And 
these  will  pre\"ail  for  centuries,  but  man's  development  will  often  change 
the  relative  importance  of  alternative  routes  by  removing  some  of  the 
obstacles  which  had  rendered  their  full  employment  diificult.  Here  we 
meet  with  many  striking  examples  of  the  combined  geographical  effect 
of  physical  and  human  factors  which  must  be  investigated  in  their 
mutual  relation,  in  order  that  the  full  significance  of  their  joint  effect  may 
be  appreciated.  Lines  of  communication  which  at  one  time  have  facili- 
tated hostile  incursions,  and  at  other  times  have  favoured  the  development 
of  trade,  are  closely  related  to  the  geographical  conditions,  and  must  be 
studied  in  connection  with  these. 

Such  instances  may  seem  to  be  of  the  most  elementary  character,  and 
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apparent  to  ordinary  common-sense  :  but  the  geographers  duty  is  to 
iuA'estigate  these  and  the  more  complicated  cases,  to  show  the  develop- 
ment and  modification  of  such  prolilems,  and  to  put  his  results  in  such  a 
form  that  they  may  be  available  to  those  who  may  need  to  utilise  them. 
Closely  connected  with  communications  and  means  of  transport  is  the 
group  of  questions  relating  to  commerce,  which  has  evidently  a  well- 
defined  geographical  aspect.  XoAvhere  can  this  branch  of  the  subject  be 
more  important  than  in  this  great  city,  of  which  the  commercial  relations 
have  had  during  recent  decades  such  a  marvellous  expansion. 

It  is,  however,  in  this  particular  portion  of  geography  that  the 
boundaries  of  the  subject  appear  to  me  to  l>e  especially  ill-defined.  Since 
commerce  is  essentially  the  exchange  of  manufactured  goods  and  raw 
material  between  different  localities,  the  geographical  aspect  of  the  in- 
vestigation may  be  extended  almost  indefinitely.  But  if  this  is  OA'erdone 
it  must  lead  to  a  diffuse  treatment  of  geography,  by  including  in  it  much 
that  is  more  correctly  and  more  profitably  treated  under  commerce,  as 
the  geographical  side  of  that  subject.  But  there  Avill  always  remain  a 
large  and  important  section  of  our  subject  which  Avill  be  concerned  with 
trade,  trade  materials,  their  distribution  and  their  relation  to  the  regions 
in  which  they  occur.  As  I  have  already  said,  we  should  consider  each 
phenomenon  in  connection  with  the  local  conditions,  since  the  whole  of 
these  determine  the  geogi^aphical  character  of  a  locality  ;  and  distribu- 
tion of  factors  and  phenomena  must  be  investigated,  not  only  in  relation 
to  small  areas,  but  to  the  whole  earth  surface.  The  distribution  of  world 
trade,  its  development,  and .  the  principles  which  we  can  trace  in  its 
modern  rapid  extension  will  be  best  studied  in  close  relation  to  the  physical 
and  biological  phenomena  amongst  which  man  dwells. 

The  world's  mineral  wealth,  water-power,  water-transport  are 
variously  distributed  over  the  world's  surface,  and  these,  as  well  as  many 
similar  factors  in  the  development  of  human  settlements  and  communi- 
ties, are  essentially  geographical  in  their  character,  and  enter  into  the 
geographer's  study  of  man's  development.  Moreover,  their  effect  has 
varied  greatly  with  man's  own  advance  in  civilisation,  for  his  mechanical 
ingenuity  in  recent  times  has  enabled  him  to  profit  by  things  which  in 
his  less  cultured  stages  were  useless  or  inaccessible  to  him.  When 
investigating,  therefore,  man's  relations  with  his  physical  environment  we 
must  bear  in  mind  that  they  vary  greatly  as  man's  own  development  in 
culture  and  civilisation  grows.  The  whole  subject  consists  essentially  in 
rightly  estimating  the  weights  of  the  numerous  different  factors,  which 
for  convenience  we  classify  as  physical,  biological,  and  social,  at  the 
particular  time  and  place  of  our  investigation.  With  a  change  of  any 
of  these  factors  the  problem  has  to  Ije  restated  and  resolved. 

I  have  thus  summarised  briefly  and  inadequately  the  scope  of 
geography  as  it  is  studied  to-day,  and  have  endeavoured  to  lay  stress  on 
the  essential  necessity  for  treating  each  problem,  not  only  from  its 
inorganic  aspect  in  relation  to  the  earth's  surface,  l)ut  also  from  the 
organic,  in  which  we  trace  the  responses  between  am'mal  and  vegetable 
life  as  well  as  human  activity  and  the  environment.  For  many  Avho 
treat  the  subject  as  a  useful  if  not  essential  branch  of  general  education 


THE    SCOPE    OF    MODERN    GEOGRAPHY.  635 

it  will  be  mainly  a  method,  and  I  hope  a  scientific  method,  of  collating 
and  comparing  habitually  the  factors  which  make  up  their  environment  on 
earth.  Every  one  does  this  consciously  or  unconsciously  for  himself :  but 
to  do  so  systematically  is  to  do  it  both  more  economically  and  more 
thoroughly,  whereby  it  will  be  found  that  we  shall  derive  greatly 
increased  enjoyment  of  our  surroundings  from  the  fuller  appreciation 
of  the  myriad  causes  which  determine  them. 

For  those  who  will  go  more  deeply  into  the  subject,  and  study 
it  as  a  science,  I  have  already  indicated  the  wide  field  which  lies  ready 
to  hand  in  mathematical  geography,  and  others  no  less  fascinating  and 
important  await  the  investigator  in  l>oth  physical  and  human  geography. 
In  all  branches  of  the  subject  unlimited  exploration  awaits  the  investiga- 
tor ;  and  though  this  term  is  commonly  applied  to  the  investigation 
of  regions  which  are  imperfectly  known,  it  should  imply  the  application 
of  geographical  principles  to  any  part  of  the  subject,  with  a  view 
to  increasing  our  knowledge  of  physical,  l)iological,  or  sociological 
phenomena  in  relation  to  the  earth.  Discoveries  in  unknown  regions 
of  the  earth  are  reserved  for  the  few,  and  their  opportunities  are  steadily 
decreasing  as  the  known  regions  of  the  world  extend  ;  but  the  increase  of 
geographical  knowledge  by  investigation  of  untrodden  paths  therein  is 
open  to  all,  and  when  successfully  and  scientifically  carried  out  as  fully 
merits  the  explorer's  reward  as  do  journeys  through  new  regions  of 
the  earth. 

In  geography,  as  in  all  branches  of  human  activity,  pioneer  work,  in 
which  broad  principles  can  be  laid  down,  and  the  predominant  factors 
need  alone  be  considered,  cannot  last  for  long  ;  soon  the  margin  of 
profit,  of  improvement,  of  advance,  becomes  narrower,  and  the  smaller 
factors  which  were  at  first  treated  as  being  negligible  have  to  be  taken 
seriously  into  account.  The  work,  business,  administration,  or  investiga- 
tion has  to  be  organised  and  carried  on  methodicall}^,  that  is,  scientifically  ; 
and  in  geography,  too,  the  time  has  come  for  this,  nevertheless  there  is 
no  portion  of  the  subject  where  a  capable  and  zealous  student  may  not 
produce  by  his  investigations  results  which  will  be  not  only  a  satisfaction 
to  himself,  but  of  value  to  many  others,  and  a  credit  to  this  ancient 
University. 


THE  HEART  OF  THE  ANTAKCTIC  ^ :  A  Review. 

(mth  Ilhstrations.) 

With  the  return  to  Europe  of  the  German,  Swedish,  British,  Scottish, 
and  French  antarctic  expeditions  some  four  to  five  years  ago,  it  seemed  as 
if  the  enthusiasm  that  had  resulted  in  this  burst  of  exploration  had 
waned.     The  ships  built  for  the  purpose  were  sold  for  less  worthy,  if 

1  The  Heart  of  the  Antarctic,  being  the  Stvry  of  the  British  Antarctir  Expedition,  1907- 
1909.  By  E.  H.  Shackleton,  C.V.O.  Witli  an  introduction  by  H.  R.  Mill,  D.Sc.  Two 
volumes.  Pp.  xlviii  +  372,  xv  +  419.  Illustrations,  coloured  plates,  and  three  maps.  Lon- 
don :  W.  Heinemann,  1909.     Price  36s.  net. 
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more  utilitarian  ends,  Avhile  the  explorers,  eager  to  renew  the  fray  in  the 
far  south,  had  perforce  to  turn  to  other  fields  of  work.  Polar  explora- 
tion was  in  abeyance,  and  for  a  few  years  no  expedition  set  forth.  Then 
in  1907  Mr.  Shackleton,  who  four  years  previously  had  been  invalided 
home  from  the  Discover//,  matured  his  plans,  and  raising  the  necessary 
money  with  gi-eat  difficulty,  slipped  away  in  the  JVimrod,  the  general 
public  little  the  wiser,  but  those  who  knew  the  man  anticipating  no  mean 
results. 

In  the  two  large  Aolumes  now  published  Sir  Ernest  H.  Shackleton 
tells  the  story  of  his  adventures  and  his  discoveries  from  the  inception 
of  the  expedition  to  its  return  to  New  Zealand  in  March  this  year. 
A  considerable  portion  of  the  second  volume  is  from  the  pen  of  Professor 
T.  AV.  EdgeAvorth  David,  F.E.S.,  of  the  University  of  Sydney,  describ- 
ing the  journey  of  the  party  which  first  reached  the  south  magnetic  pole. 
Scientific  appendices  by  various  members  of  the  expedition  occupy  about 
half  the  second  volume,  Avhile  an  introduction  to  the  whole  work  is  sup- 
plied by  Dr.  H.  R.  Mill  in  the  form  of  a  most  readable  and  conspicu- 
ously accurate  summary  of  the  history  of  south  polar  exploration. 

The  Nunrod,  a  forty-year-old  sealer,  strengthened  for  the  work, 
proved  a  strong  and  serviceable  ice-boat,  though  a  somewhat  leaky  sea- 
l)oat ;  and  her  capacity  Avas  so  limited  that  in  the  passages  between  New 
Zealand  and  the  antarctic,  when  all  the  members  of  the  expedition,  in 
addition  to  eight  ponies  and  a  number  of  dogs,  were  on  board,  the  avail- 
able accommodation  was  far  from  suflScient.  Moreover  the  amount  of  coal 
she  could  carr}^  was  so  small  that  continual  anxiety  must  have  been  felt 
on  this  score.  The  party  to  be  landed  in  the  south  consisted  originally 
of  eleven  men  in  addition  to  Sir  Ernest  Shackleton  :■ — Lieutenant  J.  B. 
Adams,  R.N.E.,  meteorologist;  Sir  Philip  Brocklehurst,  Bart.;  Mr. 
Bernard  Day,  electrician  and  motor  expert ;  Mr.  Ernest  Joyce,  in  charge 
of  the  stores  and  dogs  :  Dr.  A.  F.  Mackay,  surgeon ;  Dr.  Eric  Marshall, 
surgeon  and  cartographer ;  Mr.  Gr.  E.  Marston,  aitist ;  Mr.  James 
Murray,  late  of  the  Scottish  Loch  Survey,  biologist ;  Mr.  Raymond 
Priestley,  an  undergi-aduate  of  Bristol  University  College ;  and  Messrs. 
W.  Roberts  and  Frank  Wild.  Of  these  Messrs.  Joyce  and  Wild  had 
been,  in  addition  to  the  leader,  members  of  the  Discovery  expedition.  To 
this  staflF,  weak  enough  in  men  of  science,  three  others  were  added  in 
New  Zealand — namely,  T.  W.  Edgeworth  David,  F.R.S.,  Professor  of 
Geology  in  the  University  of  Sydney ;  Mr.  Douglas  Mawson,  B.Sc, 
I.,ecturer  in  Mineralogy  in  the  University  of  Adelaide,  who  sailed  as 
physicist ;  and  Mr.  Bertram  Armytage.  This  material  strengthening  of 
the  scientific  staff"  was  a  wise  move,  and  had  most  fortunate  results.  Of 
the  fifteen  men  who  composed  the  shore  party  only  three  had  had  any 
previous  experience  of  polar  work,  and  this  number  included  none  of  the 
scientists.  Lieutenant  Rupert  England,  R.N.R.,  formerly  first  oflicer  of 
the  Morning  relief  expedition,  was  master  of  the  Nimrod,  but  later  re- 
signed, and  Avas  replaced  by  Captain  F.  P.  Evans.  The  final  departure 
was  made  from  Lyttelton  on  January  1st,  1908,  and  the  Nimrod,  in  tOAV 
of  the  Kooni/a,  reached  the  ice  two  weeks  later.  Here  she  said  good-bye 
to  her  tow-ship,  which  returned  to  New  Zealand. 


THE  HEART  OF  THE  ANTARCTIC  :  A  REVIEW.  637 

The  Nimrod  was  first  headed  for  the  Ross  Barrier,  the  object  being  to 
land  the  shore  party  at  Barrier  Inlet,  a  little  to  the  west  of  King  Edward 
Land.  Such  a  situation  would  have  had  the  advantage  of  being  further 
south  by  some  ninety  miles  than  any  other  point  accessible  to  the  ship, 
and  undoubtedly  could  be  reached  by  the  Ximrod  on  her  return  the  follow- 
ing year  with  greater  certainty  than  any  point  further  to  the  east.  This 
project,  however,  was  abandoned,  and  not  unwisely.  .  A  situation  on 
the  Barrier  ice  would  offer  few  opportunities  for  scientific  work  about 
winter-quarters,  and  there  Avould  be  the  ever-present  possibility  of  the 
hut  and  its  inhabitants  floating  seawards  with  a  berg.  Attempts  were 
then  made  to  reach  King  Edward  Land  where,  in  his  first  plans.  Sir 
Ernest  Shackleton  had  contemplated  making  his  base,  but  the  heavy  pack 
offered  such  an  insuperable  obstacle  that  the  Ximrod  had  to  I'etreat  in 
search  of  other  winter-quarters.     M'Murdo  Sound  was  selected,  and  since 


Fig.  1. — Seal  emerging  from  water  at  blow-bole. 

solid  floe  prevented  the  Nimrod  reaching  Hut  Point,  the  Discovery's 
winter-quarters,  a  site  at  Cape  Royds  on  Ross  Island  was  selected. 
Here  after  considerable  difficulty  with  ice  and  weather  the  stores  and 
equipment  were  landed,  and  the  winter-hut  erected.  On  February  22nd 
the  Nimrod  left  for  New  Zealand,  and  the  shore  party  settled  down  in 
their  winter-quarters.  Sir  Ernest  Shackleton  was  well  advised  not  to 
winter  his  ship.  All  previous  antarctic  expeditions,  with  the  exception  of 
the  Swedish  one,  have  retained  their  ships  in  the  south,  and  while  this 
plan  ensures  more  comfortable  quarters  and  permits  of  more  stores  and 
equipment  being  at  hand,  it  has  several  drawbacks,  of  which  the  most 
noticeable  is  that  the  crew,  not  interested  in  the  work  of  exploration  to 
the  extent  that  the  staff  are,  tend  to  weary  of  the  life,  and  become 
dissatisfied :  nor  are  they  so  likely  as  the  scientists  to  keep  in  robust 
health  unless  a  very  considerable  amount  of  outdoor  work  is  found  for 
them. 

The  first  of  the  numerous  sledge  journeys  which  form  so  prominent 
a  feature  of  the  Nimrod  expedition  was  undertaken  the  same  autumn, 
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when  a  party  consisting  of  Messrs.  David,  Mawson,  Mackay,  Adams, 
Marshall,  and  Brocklehurst  set  out  to  ascend  and  explore  Mount  Erebus. 
An  average  of  aneroid  and  hypsometer  readings  gave  a  height  of  13,370 
feet.  The  volcano  is  chiefly  in  a  solfataric  stage,  though  molten  lava 
still  wells  up,  as  was  frequently  evidenced  by  the  glow  on  the  cloud  of 
steam  above  the  present  crater.  On  the  return  of  this  successful  sledge 
party  the  explorers  settled  down  for  the  winter.  The  chapters  dealing 
with  this  part  of  the  expedition  are  admirably  written ;  touching  on 
CA^eiy  aspect  of  life  under  these  conditions,  they  yet  have  the  merit  of 
conciseness.     Sir  Ernest  here,   as  throughout,   is  always  to  the  point : 


t 


Fic.  2.— The  (.'amp  at  Hut  Point. 


he  writes  in  the  direct  and  straightforward  manner  characteristic  of  the 
man  of  action,  so  that  his  pages  have  the  great  merit  of  lacking  the  literary 
affectations  in  which  some  travellers  indulge.  Before  the  winter  was  at 
an  end  sledge  journeys  began  with  a  preliminary  journey,  the  double 
purpose  of  which  was  to  examine  the  surface  of  the  Barrier,  and  to 
initiate  into  the  ways  of  sledging  Messrs.  David  and  Armytage,  who 
were  each  to  lead  an  important  journey  later  in  the  summer.  Cape 
Koyds  now  became  a  centre  of  activity.  Some  or  other  of  the  party 
were  always  engaged  in  sledging  stores  and  equipment  southwards  to 
Hut  Point  in  preparation  for  the  southern  journey  and  with  a  view  to 
gaining  experience  in  polar  travelling.  In  September  a  depot  of  pony 
maize  was  established  in  79°  36'  S.,  168°  E.,  and  on  Octol^er  29th  the 
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southern  party  set  out,  finally,  after  a  few  delays,  clearing  Hut  Point 
five  days  later.  This  was  to  be  the  supreme  effort  of  the  expedition, 
for  while  Sir  Ernest  Shackleton  was  desirous  of  accomplishing  much 
scientific  work,  he  made  no  denial  of  his  ambition  to  reach  the  pole 
itself.  Little  can  be  said  in  extenuation  of  the  merely  sensational  pole 
hunter  who  sacrifices  all  opportunities  for  exploration  to  the  attainment 
of  this  one  point.  This  attempt,  however,  of  the  leader  of  the  Ninirod 
was  on  a  different  plane  ;  and,  so  meagre  is  our  knowledge  of  the  interior 
of  Antarctica,  and  of  the  conditions  there  obtaining,  that  great  gains  to 
geographical  and  other  sciences  are  bound  to  result  from  an  advance  due 
southward  along  any  meridian. 

While  the  expeditions  of  the  Discovery  and  the  Scotia,  which  both 
discovered  important  new  lands  of  Antarctica,  and  those  of  the 
Belgica,  Antarctic,  Gauss,  and  Frangais,  by  deductions  from  their  valu- 
able meteorological  and  oceanographical  results,  had  led  to  a  justifiable 
presumption  in  favour  of  the  continental  nature  of  antarctic  lands 
and  the  probability  of  the  pole  being  situated  on  a  lofty  plateau,  there 
was  yet  a  lack  of  circumstantial  evidence.  This  could  only  be  obtained 
by  a  journey  southward,  and  it  Avas  this  evidence  that  Sir  Ernest 
Shackleton  set  himself  to  collect.  Of  exti^eme  importance  would  a 
journey  be  along  the  edge  of  the  Barrier  following  the  skirting  mountains 
of  the  plateau  to  the  south-east,  but  that  did  not  enter  into  the  pro- 
gramme of  the  expedition.  Their  way  lay  to  the  south,  and  indeed  it 
Avould  have  been  almost  superhuman  to  resist  the  lure  of  the  pole  and  wil- 
fully to  turn  aside  when  the  plateau  was  reached.  Sir  Ernest's  comrades 
on  the  southern  joui'ney  were  Messrs.  Adams,  Marshall,  and  AVild,  with 
a  small  supporting  party  as  far  as  Minna  Bluff.  Out  of  the  eight  Man- 
churian  ponies  only  four  remained  by  this  time,  but  these  proved  most 
serviceable.  No  dogs  were  taken,  and  the  motor  car  was  left  behind 
because  the  preliminary  reconnaissance  had  shown  the  surface  of  the 
barrier  to  be  covered  with  soft  snow,  over  which  no  wheeled  vehicle 
could  travel.  The  car  had  proved  successful  in  short  journeys  and  day- 
excursions  about  winter-quarters,  1>ut  failed  on  a  soft  surface.  The 
experiment,  however,  should  be  of  value  to  future  expeditions,  though 
probably  some  such  form  of  motor  sledge  as  Dr.  Charcot  is  at  present 
employing  will  prove  more  satisfactory.  Provisions  for  ninety-one  days 
were  taken  for  the  men,  and  maize  for  the  same  period  for  the  ponies, 
which  latter  were  intended  to  provide  food  for  the  travellers  on  the 
return  journey.  Pemmican  and  plasmon  biscuits  were  the  staple  items 
of  food,  but  we  cannot  understand  why  the  Quaker  oats  on  the  food 
list  were  not  replaced  by  more  nutritious  oatmeal.  Perhaps  the  absence 
of  Scotsmen  may  account  for  this.  The  only  furs  taken  were  sleeping 
sacks ;  for  Sir  Ernest  quite  rightly  denies  that  furs  are  necessary  or  even 
at  all  desirable  for  travelling.  The  clothing  of  the  party  was  unusually 
light,  and  though  an  attire  of  only  woollen  underclothing  and  overalls  of 
Burberry  may  have  facilitated  their  movements,  we  cannot  help  thinking 
it  offers  some  explanation  of  the  extreme  susceptibility  of  the  party  to 
frost-bite.  We  notice  that  in  this  as  in  all  other  sledge  journeys  no  ski 
were  employed.     There  were,  in  fact,  but  twelve  pairs  on  the  ship,  and 
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from  the  infrequency  with  which  they  appeal^  in  the  iUustrations  we 
gather  they  were  but  little  used.  To  become  nimble  in  the  use  of  ski 
requires  some  little  practice,  for  no  means  of  locomotion  seems  more 
awkward  to  the  beginner  than  ski-ing.  But  once  the  accomplishment  is 
learned  it  forms  an  invaluable  asset  to  the  polar  explorer.  No  explorer 
who  has  ever  obtained  even  a  moderate  degree  of  proficiency  in  their  use 
would  dream  of  setting  out  on  a  journey  long  or  short  on  foot.  While 
there  certainly  were  occasions  when  ski  could  not  have  been  employed 
on  the  southern  journey,  yet  we  cannot  understand  the  travellers  setting 
forth  without  them.  On  soft  or  hard  snow  they  Avould  have  served  them 
equally  well,  and  if  they  could  have  managed  to  carry  them  up  the  great 
Beardmore  Glacier,  a  higher  southern  latitude  might  have  been  obtained  ; 
we  hesitate  to  say  the  pole  itself.  In  any  case  their  use  on  the  return 
journey  over  the  Barrier  would  have  saved  the  four  exhausted  men  a 
great  expenditure  of  energy. 

Striking  due  southward  over  the  Barrier,  progress  was  fairly  rapid 
the  first  few  Aveeks.  Before  "  Scott's  farthest "  was  reached  new  land  was 
sighted  away  to  the  south  and  south-east,  a  sight  which  must  have 
spurred  the  party  on.  As  the  southern  progress  was  continued  this  land 
was  approached,  and  now  the  troubles  of  the  explorers  began.  Already 
in  8.3°  16'  S.  only  one  pony  out  of  the  four  was  left,  and  the  surface  of 
the  Barrier  offered  greater  diihculties  to  travelling.  The  ascent  of  a 
small  hill,  Mt.  Hope  (whose  height  by  the  way  is  given  as  3350  feet 
in  the  text  and  2758  feet  on  the  map),  was  made  in  order  to  look  for  a 
route  through  the  range.  "To  the  south-east  we  could  see  the  lofty 
range  of  mountains  we  had  been  following  still  stretching  away  in  the 
same  direction,  and  we  can  safely  say  that  the  Barrier  is  bounded  by  a 
chain  of  mountains  extending  in  a  south-easterly  direction  as  far  as  the 
86th  parallel  south."  The  ascent  of  the  great  glacier  since  called 
Beardmore  Grlacier  took  fully  two  weeks.  The  travelling  was  arduous 
and  full  of  danger  owing  to  the  great  crevasses.  The  risk  of  disablement 
or  death  to  one  or  all  of  the  party  was  constantly  present.  The  loss  of 
the  last  pony  down  a  deep  crevass  was  a  serious  matter,  for  the  explorers 
had  counted  on  the  meat  to  eke  out  their  scanty  stores.  At 
6000  feet  in  84°  50'  S.  another  depot  was  made,  with  four  days'  food. 
Thereafter  better  progress  was  made,  in  temperatures  from  zero  to  minus 
forty,  over  continually  rising  ice  fields.  On  Christmas  Day  "  we  had  a 
splendid  dinner."  "  We  are  full  to-night,  and  this  is  the  last  time  we 
will  be  for  many  a  long  day."  Next  day  they  lost  sight  of  the  ranges 
to  the  south-east.  This  great  plateau  rises  continually  towards  the 
south,  and  Sir  Ernest  does  "  not  think  that  the  land  lies  very  far  below 
the  ice-sheet,  for  the  crevasses  on  the  summits  of  the  ridges  suggest  that 
the  sheet  is  moving  over  land  at  no  great  depth."  The  high  altitudes, 
the  shortage  of  food,  the  low  temperatures,  the  heavy  uphill  work  and 
strong  southerly  winds  were  telling  severely  on  the  men.  "  The  Pole  is 
hard  to  get,"  writes  Sir  Ernest,  December  29th,  but  they  stuck  to  their 
task  with  dogged  pluck.  In  every  line  of  this  simple,  unaffected  diary 
one  can  realise  the  determination  and  the  enthusiasm  Avhich  nerved  the 
men  :  they   would  not  accept  defeat.     On  January  2nd  the   food  was 


THE    HEART   OF   THE    ANTARCTIC  :    A    REVIEW.  641 

getting  very  low  and  the  speed  of  ti'avelling  slower,  l)ut  "  I  cannot  think 
of  failure  yet."  At  last,  on  January  iih,  at  an  altitude  of  11,200  feet  in 
87°  22'  S.,  Sir  Ernest  writes,  "The  end  is  in  sight.  We  can  only  go  for 
three  rtiore  days  at  the  most,  for  we  are  weakening  rapidly."  A  tiny 
depot  was  formed  and  the  party  pushed  on  until  in  88°  23'  S.,  162°  E., 
on  January  9th  they  had  perforce  to  turn.  It  was  impossible  to  proceed 
further  with  the  faintest  expectancy  of  ever  being  able  to  retreat.  To 
be  forced  to  return  within  97  geographical  miles  of  the  pole  must  have 
been  a  sore  disappointment,  and  yet  science  would  scarcely  have  gained 
any  more  had  Sir  Ernest  Shackleton's  ambition  been  realised.  We 
can  safely  say  that  the  South  Pole  lies  on  an  extensive  plateau  at  an 
altitude  of  over  11,000  feet.  The  true  boundaries  of  this  plateau  are 
left  for  future  exploration  to  determine.  The  homeward  march  occupies 
significantly  few  pages  in  the  book.  It  is  just  a  record  of  times  and 
distances,  and  a  few  bare  facts.  Writing  was  little  indulged  in  :  con- 
tinual shortage  of  food  was  the  lot  of  the  four  travellers,  but  they 
fortunately  picked  up  each  depot  they  had  left.  Otherwise  there  would 
have  been  no  story  of  this  journey  to  wi-ite.  Their  conversation  as  usual 
on  sledge  journeys  was  all  of  food,  the  one  topic  of  al)sorbing  interest. 
At  length,  in  a  state  of  starvation,  they  reached  the  depot  at  Minna 
Bluff,  laid  out  from  Hut  Point  during  the  summer,  and  eleven  days  later 
(March  4th)  all  were  safely  on  board  the  Nimrod. 

On  the  outward  journey  latitude  observations  were  taken  with  a 
3-inch  theodolite,  the  last  one  in  87°  22'  S.  The  remainder  of  the 
distance  southward  was  calculated  by  sledge  meter  and  dead  reckoning. 
The  accuracy  of  the  sledge  meter  (the  amount  of  slip  being  known)  was 
proved  by  the  fact  that  on  the  homeward  journey  the  depots  were  picked 
up  without  sun  observation.  Only  one  position  was  determined  on  the 
return  journey,  which  confirmed  the  record  of  the  sledge  meter.  Obser- 
vations for  variation  were  made  on  each  occasion  that  the  latitude  was 
taken.  The  total  distance  travelled,  including  relays,  was  1755  statute 
miles. 

Meanwhile  other  exploring  parties  had  been  at  work.  On  October 
5th,  Professor  David,  Dr.  Mackay,  and  Mr.  Mawson  had  left  Hut  Point 
for  the  Magnetic  Pole.  Travelling  over  sea-ice  along  the  western  shores 
of  the  Ross  Sea  to  Greikie  Inlet,  they  ascended  the  Drygalski  Ice  Barrier, 
and  with  considerable  difficulty  found  a  way  up  Larsen  Grlacier  to  the 
south  of  Mount  Gerlache  on  to  the  high  plateau  of  Victoria  Land. 
Thence  to  the  Magnetic  Pole,  72°  25' S.,  155°  16' E.,  their  route  was 
relatively  easy.  Returning  to  the  coast  they  were  picked  up  on  February 
4th,  after  two  days'  wait,  by  the  Nimrod,  which  had  previously  reached 
Hut  Point  and  gone  north  again  along  the  shores  of  Albert  Mountains 
in  search  of  them.  The  journey  had  important  results  in  geology  and 
magnetism,  and  some  excellent  triangulation  of  the  coast  from  Butter 
Point  to  Drygalski  Glacier  was  carried  out.  The  party,  small  as  it  was, 
yet  was  a  strong  one  scientifically  and  had  a  great  advantage  in  being  led 
by  so  eminent  a  scientist  as  Professor  David.  While  these  chapters  have 
neither  the  graphic  nor  the  laconic  style  of  those  from  the  pen  of  Sir  Ernest 
Shackleton,  they  are  nevertheless  well  written,  though  perhaps  suftering 
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a  little  from  want  of  condensation.  The  journey  was  by  no  means  an 
easy  one,  and,  if  it  did  not  entail  the  hardships  that  the  southern  journey 
did,  we  must  remeinlier  tliat  out  of  the  most  creditable  total  of  1260 


Fig.  3. — Emperor  Penguins. 

miles  no  less  than  740  were  relay  work  ;  and  no  sledging  is  more 
dispiriting  and  discouraging  than  this.  The  party,  moreover,  had  no 
ponies  or  dogs  for  traction,  nor  did  they,  as  we  feel  they  might  well 
have  done,  lighten  their  labour  by  travelling  on  ski.     Their  discovery 
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by  the  Nimrod  on  Drygalski  Glacier  reflects  great  credit  on  Captain 
Evans,  as  evidence  of  the  thoroughness  with  which  he  carried  out  a 
difficult  search  along  150  miles  of  indented  coast-line. 

A  third  sledge  party,  consisting  of  Messrs  Armytage,  Priestley,  and 
Brocklehurst,  spent  forty-eight  days  in  a  geological  exploration  of  Ferrar 
Glacier  and  the  adjacent  mountains. 

On  the  way  to  New  Zealand  some  good  work  was  done  in 
sketching  in  about  forty -five  miles  of  the  "missing"  coast-line  west  of 
Cape  North,  but  unfortunately  it  was  too  late  in  the  season  to  pursue 


Fig  4.— Adelia  Peuguin  keepirg  her  young  warm. 


exploration  further  in  this  direction.  On  her  homeward  journey  the 
Ximroil  searched  for  several  doubtful  islands  in  the  South  Pacific.  The 
Royal  Company,  Emerald  and  Dougherty  Is.  were  none  of  them 
discoverable,  but  Sir  Ernest  Shackleton  ''  would  not  advise  their  i^emoval 
from  the  chart  without  further  investigation." 

A  valuable  feature  of  the  book  are  the  numerous  scientific  appendices 
by  members  of  the  staff".  They  are  written  in  a  popular  style,  and  while 
they  embody  the  more  salient  features  of  the  discoveries  of  the  expedition, 
give  in  addition  a  large  amount  of  information  about  the  antarctic,  and 
so  form  a  suitable  supplement  to  the  leader's  narrative.  We  would  draw 
particular  attention  to  Mr.  James  Murray's  most  graphic  account  of  the 
habits  of  penguins,  an  old  theme,  but  one  that  suffers  nothing  in  being 
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told  again  by  this  writer's  pen.  In  dealing  with  what  is  avowedly  only 
a  narrative  of  travel  it  would  be  unfair  to  ci'iticise  the  scientific  results, 
and  some  comments  on  Prof.  David's  and  other  conclusions  had 
better  be  deferred  vintil  the  scientific  volumes  of  the  expedition  appear. 
It  is  interesting  to  note  that  adelia  and  emperor  penguins  were 
commonly  seen  and  a  solitary  ringed  penguin,  a  far  straggler  from  its 
haunts.  A  young  sea-leopard  is  said  to  have  been  captured  at  Cape 
Barne  :  if  this  proves  to  be  the  case  it  will  be  the  first  young  of  that 
species  that  has  been  secured.  One  statement  of  the  author's  (vol.  i. 
p.  209)  requires  correction.  In  a  northern  latitude  corresponding  to 
the  southern  in  which  the  party  dwelt,  about  77°  30',  there  are  not 
"  eighteen  different  species  of  flowering  plants,"  but  nearly  200. 

The  volumes  contain  numerous  plates  illustrating  the  varied  incidents 
of  the  life  and  work,  and  several  colour  plates  by  Mr.  Marston,  some  of 
which  are  considerably  better  than  others.  Three  maps  are  included 
in  an  end  pocket.  It  seems  unfortunate  that  there  should  be  a  certain 
reduplication  of  names  on  these  maps.  The  new  mountains  west  of 
Beardmore  Glacier  are  named  Queen  Alexandra  Range,  and  the  polar 
plateau,  King  Edward  Plateau.  There  is  liable  to  be  confusion  between 
these  and  King  Edward  Land  and  its  range  of  hills,  Alexandra  Moun- 
tains. E.  N.  RuDMOSE  Brown. 


Note. — We  are  indebted  to  the  publishers  for  the  loan  of  the  blocks  used  in 
illustrating  this  paper. — Ed.  S.(t.M. 


A  TOUPt  IN  ICELAND. 

By  Annie  E.  Colvin. 

{With  Illustrations.) 


We  (a  party  of  two  ladies)  left  Leith  on  July  1,  1908,  by  one  of  the 
steamers  belonging  to  the  Danish  United  88.  Company.  These  steamers 
are  small,  and  if  the  boat  is  full,  as  happens  often  in  summer,  the 
accommodation  is  very  cramped.  Danish  was  spoken  by  the  stewards 
and  stewardess,  and  we  had  Danish  hours  for  meals,  that  is,  coffee  was 
served  at  8  A.M.,  breakfast  at  eleven,  dinner  at  three,  and  supper  at 
eight.  These  ships,  as  a  rule,  touch  nowhere  between  Leith  and  Iceland, 
l)ut  on  this  voyage  Ave  stopped  at  Wick  to  put  a  lady  passenger  ashore 
who  had  got  a  touch  of  sunstroke  during  the  day  spent  in  Edinburgh. 
We  could  not  help  thinking  that  if  the  boats  stopped  regularly  at  Wick 
it  would  give  travellers  the  chance  of  making  a  tour  in  Scotland  either 
on  the  outgoing  or  return  passage. 

One  hears  bad  accounts  of  the  North  Sea,  but  we  proved  that  its 
waters  can  be  perfectly  calm,  and  we  made  the  voyage  in  beautiful 
sunshine  until  the  third  morning,  when  a  fog  came  on  as  we  were  nearing 
the  Westman  Islands,   which  lie  off  the  coast  of   Iceland.     The   mists 
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cleared  before  we  left  the  islands,  and  we  could  see  the  curious  outlines 
of  rocks,  some  hundreds  of  feet  in  height.  The  puffins  and  other  sea 
l)irds  which  are  to  be  seen  in  quantities  on  these  rocks  are  snared  by  the 
Icelanders  inhabiting  the  islands  and  are  used  for  food  and  fuel. 

Soon  after  leaving  the  Westman  Islands  the  dark  line  of  the  Icelandic 
mountains,  rising  to  three  and  four  thousand  feet,  and  the  gleam  of  the 
enormous  glaciers  could  be  seen.  Iceland  is  rather  larger  than  Ireland 
and  lies  about  five  hundred  miles  north-west  of  Duncansby  Head.  No 
country  in  the  world  has  so  many  volcanoes,  lava  plains,  glaciers,  and  hot 
springs  on  the  same  area.  The  greater  numlier  of  the  glaciers  close 
the  mouths  of  craters,  which  are  not  at  present  in  eruption,  but  might 
at  any  time  become  active.  Some  of  the  glaciers  have  never  been 
explored. 

We  reached  Reikjavik  Harbour  on  Sunday  evening,  July  5,  at 
10.30  P.M.,  having  taken  four  and  a  half  days  to  make  the  voyage. 
There  is  "nightless  night"  in  these  regions  during  July  and  August, 
so  we  anchored  in  bright  sunshine,  and  when  the  boats  arrived  to  take 
passengers  off  it  was  difficult  to  believe  that  it  was  not  midday.  The 
town  of  Reikjavik  is  like  a  colonial  town,  for  the  houses  are  small  as  a 
rule,  and  being  made  of  wood  and  corrugated  iron,  have  a  bare  appearance. 
The  materials  for  house-building  have  to  be  brought  over  the  sea  as  there 
is  neither  wood  nor  iron  in  the  country.  The  population  of  Reikjavik 
is  nine  thousand.  There  are  two  good-sized  hotels,  a  Lutheran 
cathedral,  and  a  House  of  Parliament  close  to  the  landing-stage.  The 
members  of  the  Althing  (Parliament)  meet  once  in  two  years  for 
two  months. 

It  was  interesting  to  watch  the  people  in  the  streets  fi'om  the  balcony 
of  the  hotel.  The  dress  of  the  women  is  very  quiet  in  colouring,  but  has 
a  picturesque  effect.  They  wear  black  dresses  very  full  in  the  skirts, 
but  a  touch  of  colour  is  given  by  the  bright  ribbon  worn  round  the  neck 
and  the  coloured  apron.  The  headdress  consists  of  a  black-knitted  cap 
with  a  long  tassel  hanging  from  one  side,  and  as  many  of  the  women 
have  quantities  of  fair  hair  this  style  is  becoming  to  them.  One  is  sorry 
to  see  some  of  them  beginning  to  wear  European  dress.  The  latest 
Edinburgh  styles  can  be  bought  at  the  large  stores  in  Reikjavik.  In  the 
country  the  native  dress  is  universal. 

The  day  after  our  arrival  we  walked  to  the  hot  springs,  which  are 
one  mile  and  a  half  from  the  town.  Many  women  were  washing  clothes 
there,  as  the  water  near  the  source  is  almost  boiling.  In  a  country 
where  coal  is  unknown  it  is  a  great  boon  to  the  people  to  be  able  to 
use  natural  springs  for  laundry  purposes.  On  our  way  back  we  passed 
women  engaged  in  curing  cod.  Cod  fishing  is  the  great  industry  of  the 
island,  and  the  salted  cod  is  exported  in  large  quantities.  The  poorer 
islanders  eat  the  cods'  heads,  and  this  diet  of  ])adly  cured  fish  is  believed 
by  some  to  account  for  the  leprosy  found  in  Iceland. 

After  two  days  in  Reikjavik,  we  drove  thirty-five  miles  into  the 
country  to  the  famous  plain  of  Thingvetler.  The  scenery  we  passed 
through  was  wild  and  bare  and  desolate-looking  on  account  of  the 
absence  of  trees. 
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Wild  thyme,  rock  roses,  and  heather  grew  by  the  roadside.  We 
saw  no  insects,  and  land-birds  are  few.  In  about  five  hours'  time 
we  came  within  sight  of  the  beautiful  Lake  of  Thingvetler,  and  shortly 
afterwards  the  ground  seemed  to  open  out  and  we  descended  by  a 
steep  path  to  the  great  historic  plain.  On  this  depressed,  desolate- 
looking  expanse,  between  two  great  rocky  fissures,  the  Icelandic  chiefs 
fought  their  battles,  held  their  law  courts,  and  in  the  year  1000  A.D. 
gave  up  their  Pagan  worship  and  accepted  Christianity. 

We  drove  to  the  small  wooden  building  known  as  the  hotel,  and  our 
driver  interpreted  for  us.  Presently  he  left  us  to  drive  back  to  Reikjavik, 
and  then  we  expei'ienced  what  it  was  to  be  in  Iceland  without  a  know- 
ledge of  Icelandic.  The  maid  who  appeared,  apparently  to  ask  us  what 
we  would  have  to  eat,  knew  nothing  l;)ut  her  own  language.  In  vain  we 
di*ew  representations  of  what  we  thought  mud  look  like  eggs  but  all  to 
no  purpose.  We  had  happily  some  sandwiches  with  us  so  Ave  did  not 
starve.  At  10  p.m.  the  same  girl  appeared  and  made  signs  to  us  to 
come  to  what  was  known  as  the  dining-room,  and  there  we  found  a  meal 
of  char  and  bread  and  cheese.  We  rather  wondered  how  we  should  get 
what  we  wanted  during  our  stay,  but  in  the  morning  another  girl  came 
and  said,  "  What  would  you  like  for  breakfast  ? "  and  our  troubles  wex'e 
over  as  she  knew  some  English.  Many  of  the  Icelanders  have  (we  found) 
a  knowledge  of  our  language,  and  I  heard  a  conversation  between  a 
Frenchman  and  an  Icelander  being  carried  on  in  English. 

After  ten  days  spent  in  exploring  the  surroundings  of  Thingvetler 
we  sent  to  Reikjavik  for  a  guide  and  ponies  and  started  on  our  tour  to 
the  Gleyser  and  Hekla.  We  had  each  two  ponies,  and  a  pack  pony  carried 
two  small  wooden  boxes  containing  provisions  and  some  clothing.  We 
managed  to  get  two  old  British  side-saddles,  as  the  Icelandic  side-saddles, 
made  with  an  iron  bar  to  support  the  hips,  are  most  uncomfortable. 
The  Icelandic  ponies  have  many  good  qualities.  They  are  very  sure- 
footed, strong  and  willing,  but  the  less  said  about  their  movement  the 
better.  Tourists  who  set  out  bravely  are  often  obliged  to  give  in  the 
second  day  and  return  ingloriousl}'  to  Reikjavik. 

The  weather  was  unsettled  on  the  day  we  left  Thingvetler,  and 
sudden  showers  came  on  from  time  to  time.  The  track  led  us  through 
varied  scenery.  We  passed  along  rocky  paths,  over  plains  and  rivers, 
till  we  reached  Langardalur  and  the  farmhouse  where  Ave  spent  the 
night.  There  Avere  hot  sulphur  springs  close  to  the  house  Avhich  are 
used  for  boiling  pots.  We  got  good  milk  to  drink  but  Avere  glad 
to  supplement  our  meal  Avith  the  tinned  proAasions  Ave  had  brought 
with  us. 

The  next  day  Ave  continued  our  ride  to  the  Geyser.  The  ponies  that 
Avere  not  being  ridden  had  a  habit  of  rushing  oft"  the  track  to  snatch  a 
mouthful  of  grass.  The}^  had  to  be  folloAved  and  driven  back,  and  next 
day  the  other  ponies  had  their  turn  and  the  excitement  Avent  on  all 
through  the  hours  of  riding.  We  found  a  large  party  of  Germans  in  the 
small  hotel  near  the  Geyser.  They  had  come  determined  to  see  the 
Geyser  spout  and  had  ordered  80  lbs.  of  soap  to  be  throAvn  into 
the  crater.     At   1   a.m.  there  Avas  a  shout  and  those  who  had  retired 
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to  rest  rushed  out  in  hopes  of  seeing  the  end  of  the  shot.  We  were  in 
time  to  see  the  cloud  of  steam  and  hear  the  rush  of  the  water  back  into 
the  crater.  Near  the  great  Geyser  there  are  many  smaller  ones  and  also 
pools  of  boiling  mud.  It  was  a  strange  experience  to  find  oneself  in 
such  surroundings  at  midnight. 

Next  day  we  rode  to  see  the  wonderful  Grullfoss  waterfall.  The  track 
was  through  very  swampy  ground  and  we  rode  through  six  streams  and 
rivers  before  we  reached  the  fall.  Unfortunately  the  day  was  dull  and 
showery  and  we  had  no  chance  of  seeing  the  wonderful  rainbow  effects 
on  the  water  that  travellers  tell  of.  The  next  morning  at  8  a.m.  we 
had  the  great  satisfaction  of  seeing  the  G-eyser  spout  nafurall//.     It  seems 


Fig.  1.— An  Icelandic  (leyser. 


that  close,  damp  weather  often  causes  a  shot.  The  water  did  not  rise  to 
more  than  sixteen  or  eighteen  feet,  and  one  cannot  help  feeling  that  it  is 
a  misfortune  that  forcing  the  Geyser  is  allowed — as  it  prevents  it  ever 
rising  to  any  great  height. 

The  next  morning  we  started  on  our  way  to  Hekla.  The  height  of 
Hekla  is  5108  feet  and  there  has  been  no  eruption  since  1845,  when  the 
explosion  was  so  great  that  ashes  were  carried  to  Shetland.  Two  nights 
must  l>e  spent  between  Geyser  and  Hekla,  and  we  hoped  to  pass  the  first  at 
the  Hruni  parsonage.  After  five  hours'  riding  over  hills  and  lava  plains  and 
through  streams  we  reached  the  parsonage.  The  pastor  had  some  guests, 
however,  and  we  were  obliged  to  ride  one  hour  and  a  half  longer  to  the 
Haeli  farmhouse,  where  we  were  most  hospitably  entertained. 

Next  day  we  came  to  a  river  too  deep  to  ride  through,  so  the  ponies 
were  driven  into  the  water  to  swim  across  and   we   followed  in   a  boat. 
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That  night  we  reached  the  parsonage  of  Felsmuli,  the  most  delightful  of 
resting-places.  At  9  A.M.  we  Avere  off  towards  Hekla.  There  were  four 
hours'  hard  I'iding  before  we  reached  the  place  where  the  ponies  could  go 
no  further.  We  dismounted  and  the  ponies  were  tied  heads  to  tails 
to  await  our  return.  Then  mist  and  rain  came  on,  but  the  local 
guide  who  was  with  us  as  well  as  our  own  guide  thought  there  might  be 
clear  weather  in  an  hour's  time  so  we  started  to  climb.  We  struggled 
on  for  four  hours  over  lava  and  ice  and  snow  slippery  with  the  rain  and 
in  such  a  close  atmosphere  that  it  was  difficult  to  breathe. 


Hekla 


Fig.  2.  -Hekla. 


By  this  time  we  had  reached  the  Red  Crater,  but  there  was  no 
appearance  of  better  weather,  so  we  thought  it  useless  to  go  on  ten 
minutes  further  to  the  north-east  lip  of  the  crater,  which  is  the  top  of 
the  mountain.  Hekla  certainly  deserved  its  name  of  "  Mantle  "  on  that 
day,  for  only  one  glimpse  for  a  brief  moment  was  given  us  of  the 
marvellous  view  that  ought  to  have  rewarded  our  efforts.  It  seems  an 
exceptional  thing  to  get  a  really  clear  day  in  these  regions,  and  fortunate 
indeed  is  the  traveller  who  makes  the  ascent  in  sunshine  and  enjoys 
what  has  been  called  "  the  view  of  the  world." 

We  spent  a  quarter  of  an  hour  at  the  crater,  and  then  hurried  down 
the  mountain  and  rode  back  to  Felsmuli  in  drenching  rain. 
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After  a  day's  rest  we  started  on  our  return  journey  to  Keikjavik.  The 
way  to  Thorsaw,  where  we  spent  the  next  night,  was  through  flat,  marshy 
countiy.  The  inn  where  we  stayed  was  where  the  King  of  Denmark 
had  spent  the  night  on  his  tour  last  year.  The  innkeeper  knew  some 
English  as  he  had  lived  for  a  time  in  Canada,  and  I  asked  him  what 
language  the  king  had  spoken  to  hini  in.  He  said  that  as  the  king  did 
not  know  Icelandic  and  he  did  not  know  Danish,  they  had  spoken  in 
English.  That  evening  we  had  the  chance  of  hearing  Icelandic  music, 
for  some  Icelanders  who  happened  to  be.  there  for  the  night  sang  and 
played  to  us.  The  music  is  sad  and  weird,  and  the  songs  seem  gener- 
ally to  be  descriptions  of  Icelandic  sceneiy  and  of  the  ocean  that 
surrounds  the  country  they  love  so  well.  On  leaving  the  inn  next 
day  we  were  served  first  with  chocolate  and  then  with  coffee  according  to 
the  Icelandic  custom. 

Our  next  night  was  spent  at  Eeikjafoss,  where  we  again  found  hot 
sulphur  springs.  Some  of  the  hot  pools  were  of  the  lovely  shade  of 
blue  that  one  finds  in  the  geyser  country  in  New  Zealand. 

The  ride  to  Reikjavik  next  day  was  through  some  of  the  wildest 
scenery  we  had  yet  seen.  We  reached  Reikjavik  in  the  evening,  and  as 
we  clattered  along  the  rough  streets,  we  felt  sorry  to  think  that  our 
tour  was  over,  but  also  glad  to  have  the  memory  of  such  a  happy  time 
in  the  far  north  to  think  over  in  days  to  come.^ 


PROCEEDINGS    OF    THE   ROYAL    SCOTTISH   GEOGRAPHICAL 

SOCIETY. 


At  a  Meeting  of  Council  held  on  the  16th  November,  the  undermentioned 
ladies  and  gentlemen  were  elected  Ordinary  Members  of  the  Society  :- — 


Arthur  P.  Rough  ead. 

Miss  Margaret  Macdonakl. 

Lieut. -Col.  Geo.  Lambie,  V.  D. 

Miss  E.  A.  Duncan. 

Miss  A.  B.  Lennie,  M.A.,B.Sc. 

Miss  Grace  C.  Matthew,  M.A. 

Miss  Agnes  Muir. 

L  C.  Graham,  M.A. 

Miss  Agnes  L   Cochrane. 

William  C.  Cochrane. 

David  Cochrane. 

Miss  A.  E.  Maclean. 

Robert  C.  M'Naughton. 

R.  A.  M'Lean. 

Daviil  Erskine. 

James  Smith. 

Mrs.  Ida  Rottenburg. 

Miss  J.  P.  Findlay. 

Miss  E.  R.  Johnston. 

•John  B.  Henry. 

.John  Walter  Thomson,  F.  F.  A., 

A.I.A.,  F.S.S. 
Hugh  Nicoll  Mitchell. 
John  Storrie. 
Mrs.  Stirlin"  Boyd. 


A.  H.  C.  Lamb,  W.S.,  LL.B. 

Miss  Isabella  White. 

J.  Eraser. 

William  Aitken,  F.R.S.G.S. 

W.  L.  H.  Paterson,  S.S.C. 

G.  Paterson  Temple,  M.J.I. 

William  Paton  Reid,  M.I.E.S. 

Captain  Ellis  Heilbron. 

Miss  G.  W.  Mack. 

T.  M'Kinlay  Weir. 

Malcolm  Maclean. 

Miss  Jessie  Torrance. 

Miss  A.  S.  Dundas. 

George  Malcolm  Smith. 

W.  Glassiord  Walker,  C.A. 

J.  R.  Findlay. 

Miss  E.  B.  Somerville. 

T.  Herbertson  Baird. 

Robert  Boyd. 

R.  Edwar<l  Boyd. 

James  Boyd. 

Arthur  Findlay,  M.A. 

Miss  Agnes  M.  B.  Gibson, 

Miss  R.  R.  B.  Young. 

John  Alex.  Cairns.  LL.B. 


William  M'Creath. 

Henry  E.  Joues,  M.B.,  CM. 

Miss  E.  S.  Wright. 

Miss  Ella  Sutherland. 

Miss  Jessie  Watson. 

Miss  A.  A.  Marshall. 

W.  H.  Mill,  S.S.C. 

Miss  J.  R.  Callender. 

T.  S.  Ronaldson. 

G.  W.  Moody-Stuart. 

Miss  Effie  Simpson. 

John  R.  Walker. 

Miss  J.  J.  Simpson. 

Prof.  William  Jack. 

R.  A.  W.  Sloan,  F.R.C.I. 

H.  A.  Cookson. 

Mrs.  G.  W.  Wilton. 

Miss  A.  H.  Mack. 

A.  D.  Mutter  Napier,  W.S. 

William  Lyall  Stewart. 

Robert  Marshall. 

.Jervis  Coats. 

Rev.    James    J.    G.    Gullan, 

F.G.S. 
Alexander  Sloan,  C.A. 


1  The  cost  ot  such  a  tour  is  £1  a  day  on  an  average. 


VOL.  XXV. 


3  A 


650 


SCOTTISH   GEOGRAPHICAL   MAGAZINE, 


A.  Moody-Stuart. 

Mrs.  John  Clachan. 

Jolm  Caldwell. 

Mrs.  E.  M.  Parker. 

Miss  M.  Scott, 

E  Iward  J.  M'Candlish,  W.S. 
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William  Annan,  C.A. 
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Miss  Keddie. 
W.  R.  M.  Church. 
James  M.  Macaulay. 
Allan  Arthur. 
Miss  I.  M.  Seton. 
James  Taylor. 
Miss  E.  K.  Robertson. 
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Entrance  Fee. 

The  Council  resolved  to  re-impose  the  entrance  fee  of  one  guinea 
on  all  Ordinary  Members  joining  the  Society  after  31st  December 
1909. 

The  Annual  Business  Meeting. 

The  Annual  Business  Meeting  was  .held  on  1 6th  November  in  the 
Society's  Eooms,  Synod  Hall.  Professor  James  Greikie,  President  of 
the  Society,  occupied  the  Chair. 

The  report  of  Council  for  the  Twenty-fifth  Session  (cf.  pp.  668-672) 
showed  that  at  1st  November  1908  the  membership  stood  at  1709,  and 
at  31st  October  1909  it  had  risen  to  1746.  At  a  later  stage  the 
Secretary  stated  that  the  total  membership  had  now  been  brought  up  to 
2471,  a  further  increase  of  725. 

Mr.  James  Carrie,  Hon.  Treasurer,  called  attention  to  the  fact  that 
the  accounts  showed  that  the  receipts  were  £2227,  as  against  £1512 
last  year,  an  increase  of  £725.  Only  jDart  of  the  annual  grant  of  ,£200 
promised  by  the  Government  had  been  received  during  the  financial  year, 
but  the  whole  amount  would  be  received  next  year.  That,  Avith  the 
increased  membership,  would,  he  had  no  doubt,  give  them  a  very  favour- 
able result  next  year. 

Professor  James  Geikie,  was  re-appointed  President.  The  Vice- 
Presidents  were  re-elected.  The  following  Members  of  Council  who 
retire  by  rotation  were  re-elected  : — George  Smith,  M.A. ;  D.  F.  Lowe, 
M.A.,  LL.D. ;  George  Smith,  CLE.,  LL.D.  ;  Colonel  T.  Cadell,  Y.C., 
C.B. ;  John  Kerr,  LL.D.  ;  The  Hon.  John  Abercromby ;  W.  B.  Blaikie  ; 
Colonel  Wardlaw  Ramsay  ;  AV.  G.  Burn-Murdoch  ;  and  Charles  E.  Price, 
M.P.  For  Glasgow -.—A.  E.  Maylard,  B.Sc,  and  A.  Crosbie  Turner. 
For  Dundee  : — Sir  George  Baxter,  D.L.,  LL.D. 

The  following  Members  of  the  Society  were  elected  to  fill  the 
vacancies  on  the  Council : — Theodore  Salvesen,  F.E.S.G.S. ;  Colonel  S.  G. 
Cowan,  Indian  Staff"  Corps  (retired)  ;  Professor  Richard  Lodge,  LL.D.  ; 
A.  L.  Cross.  For  Glasgow : — G.  Adam  Smith,  D.D.,  LL.D. ;  Captain 
H.  G.  Lyons,  D.Sc,  F.R.S.  For  Dvndee  : — Principal  J,  Yule  Mackay ; 
A.  B.  Gilroy,  J.P.,  vice  R.  B.  Don,  J.P.,  appointed  Chairman  of  the  Centre. 

The  Chairmen  of  the  Glasgow  and  Aberdeen  Centres  were  re- 
appointed : — Glasgow — Paul  Rottenburg,  LL.D. ;  Aberdeen — William 
Smith.  R.  B.  Don,  J.P.,  was  appointed  Chairman  of  the  Dundee  Centre, 
vice  I.  Julius  Weinberg,  J.P.,  F.R.S. G.S.,  resigned. 

The  present  Office-bearers  were  re-elected. 

Antarctic  Exploration. 

The  Chairman  said  this  was  one  of  the  most  gratifying  reports 
which  had  been  laid  before  the  Society  for  many  years.  It  was  really 
the  first  time  they  had  been  paying  their  way,  and  perhaps  laying  some- 
thing past  for  a  rainy  day.  Referring  to  the  new  Antarctic  Expedition 
projected  by  their  friend  and  colleague,  Dr.  W.  S.  Bruce,  he  said  that 
the  Council  earnestly  hoped  that  his  scheme  would  meet  with  generous 
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encouragement,  and  that  his  laudable  amljition  to  conduct  another 
Scottish  expedition  to  Antarctica  would  ere  long  be  gi^atified.  No  one 
was  better  fitted  to  carry  such  an  enterprise  to  a  successful  conclusion. 
The  best  years  of  Dr.  Bruce's  life  had  been  devoted  to  Polar  research, 
and  he  ventured  to  say  that  the  scientific  results  he  had  obtained  had 
not  been  surpassed  in  interest  or  importance  by  the  work  of  any  living 
explorer  in  high  latitudes.  He  had  all  the  pluck  and  resource  required 
of  a  leader — all  the  experience  and  scientific  knowledge,  without  which 
expeditions  of  the  kind  were  often  less  fruitful  than  they  might  have 
been.  They  might  be  sure  that  should  Dr.  Bruce  lead  another  Scottish 
expedition  to  the  Far  South,  he  would  miss  no  opportunity  of  adding  to 
our  knowledge  of  the  meteorology  and  physical  conditions,  the  geology 
and  natural  history  of  those  regions. 

Dr.  Bruce  thanked  the  President  and  the  Members  for  the  hearty 
support  they  had  given  this  new  project.  He  was  sure  there  could 
be  nothing  that  would  help  the  raising  of  the  funds  for  the  expedition 
more  than  the  patronage  of  the  Royal  Scottish  Geographical  Society. 

The  Chairman  conveyed  to  Mr.  Price,  M.P.,  the  thanks  of  the 
Society  for  his  great  serAaces.  He  had  been  mainly  inst)'umental  in 
obtaining  for  the  Society  the  Government  grant  of  £200. 

Mr.  Price  replied,  and  said  he  was  pleased  to  see  that  a  number 
of  teachers  Avere  taking  advantage  of  the  Society.  Eemax'king  on  the 
Treasurer's  statement,  he  suggested  that  securities  might  be  entered  at 
their  value  at  the  date  at  which  the  balance  was  made  up. 

In  moving  the  adoption  of  the  report,  Dr.  A.  S.  Gumming,  charac- 
terised the  year  as  one  of  phenomenal  prosperity,  and  made  allusion  to 
the  extensive  use  of  the  library. 

Lectures  in  December. 

Admiral  Sir  Charles  Campbell,  K  C.M.G.,  C.B.,  D.S.O.,  will  lecture 
before  the  Dundee  and  Aberdeen  Centres  on  the  2nd  and  3rd  inst.,  on 
^'The  Proposed  Mid-Scotland  Battleship  Canal,"  On  December  15th  in 
Edinburgh  and  17  th  in  Glasgow,  Mr.  William  Hunter  "Workman,  M.A., 
M.D.,  and  Mrs.  Bullock  AYorkman,  F.R.S.G.S,,  Avill  describe  "Their 
Joint  Explorations  in  the  Hispar  Region  in  the  Himalayas."  Captain 
Alfred  Bertrand,  President  of  the  Geneva  Geographical  Societ}^,  F.R.G.S., 
Hon.  Corr.  Member  R.S.G.S.,  and  Mrs.  Bertrand  will  address  the  Society 
in  Dundee  and  Aberdeen  on  the  22nd  and  23rd  inst.,  on  their  "Ride 
through  the  Drakensberg  Mountains  and  Basutoland." 


GEOGRAPHICAL    NOTES. 

Asia. 

Dr.  Longstaff's  Expedition  to  the  Himalaya. — In  our  last  issue 
(p.  603),  we  quoted  from  the  Tim<;^  a  note  to  the  effect  that  Dr.  Long- 
.*;taff  had  found  the  source  of  the  Tarim  river  to  be  in  the  Saichar  glacier. 
From  a  letter  from  Dr.  Longstaff,  also  published  in  the  Times,  it  appears 
that  this  is  an  error.      What  Dr.  Longstaff  has  shown  is  that  the  glacier 
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discovered  by  him  beyond  the  Saltoro  Pass  (of.  492),  and  subsequently 
named  the  I'erim  glacier,  is  the  upper  portion  of  the  JSaichar  glacier. 

America. 

Hook-worm  Disease  in  the  United  States. — It  has  been  long 
recognised  that  the  pi^ogress  of  the  Southern  States  of  North  America, 
especially  in  the  rural  districts,  has  been  greatly  retarded  l)y  the  number 
of  "  poor  whites,"  persons  who  seem  below  the  average  in  both  physical 
and  mental  development,  and  who  are  deficient  in  energy  and  initiative. 
Various  causes  have  been  suggested  to  account  for  the  numbers  of  these, 
but  the  work  of  Dr.  Stiles  and  other  investigators  is  bringing  into 
prominence  a  hitherto  unknown  cause,  happily  remediable.  It  is  found 
that  the  hook-worm  (Ankylostomum)  is  excessively  common  in  parts  of 
the  States,  at  least  two  million  persons  being  infected.  The  pai-asite, 
especially  when  found  in  children,  retards  the  mental  and  physical 
development  of  the  infected  persons,  lowers  the  vitality,  and  thus  tends 
to  produce  the  qualities  found  in  the  "  poor  whites."  It  also  increases 
the  susceptibility  to  many  forms  of  disease.  So  convinced  is  Mr. 
Eoekfeller  of  the  dangerous  nature  of  the  parasite  that  he  has  appointed 
a  commission  to  study  and  combat  the  disease,  and  has  endowed  it  with 
a  sum  of  1,000,000  dollars.  A  vigorous  campaign  is  to  be  carried  on 
against  the  disease  during  the  next  five  years,  efforts  being  directed 
towards  prevention  as  much  as  towards  cure. 

Australasia. 

British  Expedition  to  Dutch  New  Guinea. — This  expedition 
(cf.  p.  372)  left  England  early  in  November  under  the  leadership  of  Mr. 
Walter  Goodfellow  for  the  Charles  Louis  Mountains  in  Dutch  New 
Gruinea.  These  mountains,  Avhich,  if  estimates  are  of  any  value,  attain 
an  altitude  of  17,000  feet  or  more,  are  in  all  probability  considerably 
higher  than  any  other  land  between  the  Himalayas  and  the  Andes. 
Both  British  and  German  New  Guinea  have  already  been  fairly  pene- 
trated by  the  explorer,  Init  the  vast  solitudes  of  the  interior  of  the  Dutch 
possessions  have  hitherto  practically  escaped  the  researches  of  civilised 
man,  and  consequently  the  Chai'les  Louis  Mountains  may  be  regarded  as 
perhaps  the  most  completely  unknown  amongst  the  unexplored  tracts  of 
the  world. 

The  expedition  has  been  organised  by  a  committee  consisting  of  Dr. 
P.  Lutley  Sclater,  Dr.  F.  Du  Cane  Godnian,  Mr.  C.  E.  Fagan,  Mr.  Meade- 
Waldo,  and  Mr.  W.  R.  Ogilvie-Grant  (secretary),  and  will,  of  course,  pay 
special  attention  to  the  ornithology  of  the  district  to  be  visited,  and  is 
therefore  accompanied  by  two  trained  taxidermists.  It  will  also  be 
accompanied  by  Mr.  A.  F.  E.  Wollaston,  who  will  act  both  as  medical 
officer  and  as  botanist,  and  will  devote  his  spare  energies  to  an  investiga- 
tion of  the  flora  of  the  mountains.  Attached  to  the  expedition  will  be 
Captain  Rawling  and  Dr.  Eric  Marshall,  surveyor  and  assistant  surveyor 
respectively,  who  have  been  specially  delegated  by  the  Roj'al  Geographical 
Society  to  map  the  country  visited,  which,  up  to  the  present  time,  has 
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never  been  even  roughly  surveyed.  At  the  request  of  Sir  Edward  Grey, 
the  Grovernment  of  the  Netherlands  have  accorded  special  privileges  and 
facilities  to  the  expedition,  and  have  promised  also  to  furnish  a  military 
escort  for  its  protection,  in  view  of  the  fact  that  nothing  is  known  of  the 
probable  attitude  of  the  natives  of  this  terra  incoijnita  towards  the  visitors. 
The  exploring  party  is  expected  to  reach  the  shores  of  Xew  Guinea  very 
early  in  January  next,  and  its  labours  are  intended  to  extend  over  a 
period  of  at  least  tAvelve  months. 

Polar. 

The  Expeditions  to  the  North  Pole. — The  National  Geogi-aphical 
Society  has  awarded  its  gold  medal  to  Commander  Peary.  The  board 
of  managers  has  unanimously  accepted  the  report  of  the  sub-committee 
which  has  been  examining  the  explorer's  records  and  proofs.  The  report 
finds  that  these  aff^'orcl  conclusive  substantiation  of  Peary's  claim  to  have 
reached  the  North  Pole. 

The  Society  then  passed  a  resolution  referring  to  a  sub-committee  of 
experts  the  question  whether  any  explorer  had  reached  the  North  Pole 
before  1909. 

Dr.  Cook's  records  have  just  been  despatched  to  the  University  of 
Copenhagen  under  the  care  of  his  secretary.  The  records  are  aecom- 
panied  by  a  report  of  over  25,000  words,  upon  which  Dr.  Cook  has  been 
busy  since  his  return.  It  will  therefore  not  be  possible  to  come  to  any 
decision  on  his  claim  to  have  reached  the  Pole,  until  the  University  of 
Copenhagen  has  had  time  to  examine  the  records  and  the  report. 

General. 

Personal. — In  the  list  of  birthday  honours  we  note  the  name  of  Mr. 
E.  H.  Shackleton,  C.V.O.,  upon  Avhom  a  knighthood  has  been  conferred 
"  on  account  of  his  notable  achievements  as  an  explorer,  and  for  the 
.services  to  science  which  he  rendered  as  leader  of  the  latest  Antarctic 
expedition."  AVe  ofler  our  sincerest  congratulations  to  Sir  Ernest 
Shackleton  upon  this  public  acknowledgment  of  his  work. 

A  New  Atlantic  Deep-sea  Expedition  : — The  Norwegian  Govern- 
ment has  placed  the  Government  steamship  Michael  Sars  at  the  disposal  of 
an  expedition  arranged  bv  Sir  John  Murray,  to  be  carried  out  in  the  Atlantic 
Ocean  in  the  spring  of  1910,  from  the  Canary  Islands  to  the  Fferoes. 
The  expedition  is  not  to  last  for  more  than  four  months,  and  while  Dr. 
Hjort,  the  Norwegian  Fishery  Director,  Mr.  Koefoed,  assistant,  and  Mr. 
Helland-Hansen,  together  with  the  ship's  captaiii  and  the  engineer,  are  to 
continue  to  draw  their  salaries  from  the  Norwegian  Government,  all 
other  expenses  are  to  be  defrayed  by  Sir  John  Murray. 

The  purpose  of  the  expedition  is  to  tr^^  in  the  great  ocean  the  new 
methods  and  instruments  which  have  been  developed  within  the  past  few 
years,  especially  during  the  International   Fishery  Explorations.     It  is 
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believed  that  the  great  fishery  nets  and  trawls  which  are  now  used  for 
economic  purposes  in  shallower  waters  can  be  used  with  success  in  great 
depths,  down  even  to  three  and  a  half  miles.  Recently  the  Michael  Sars, 
by  means  of  a  trawl  Avith  50  feet  headrope,  brought  up  from  a  depth  of 
over  half  a  mile  225  fish,  100  of  which  belonged  to  new  species.  If 
these  larger  catching  appliances  can  be  used  with  success  in  the  greatest 
depths  of  the  Atlantic,  some  important  and  interesting  zoological  results 
may  be  obtained. 

The  recent  investigations  of  the  International  Council  have  shown 
that  by  a  study  of  the  eggs  and  larval  stages  of  economic  fishes  floating 
in  the  surface  waters — of  the  cod,  for  instance — it  has  been  possible  to 
locate  the  position  of  spawning  banks,  and  in  addition  to  form  some  idea 
of  the  number  of  adult  fish  on  the  several  fishing  grounds.  It  is  difficult 
in  the  open  ocean  to  capture  adult  pelagic  fishes — like  the  tunny  or 
swordfish — but  by  using  specially  constructed  silk  nets  for  the  capture  of 
eggs  and  young  stages,  a  notion  may  be  obtained  of  the  abundance  of  the 
adult  pelagic  fishes  in  the  North  Atlantic. 

During  the  cruise  special  attention  will  be  given  to  the  distribution 
in  depth  of  the  pelagic  algaj  and  their  relation  to  the  depth  to  which  sun- 
light penetrates  in  difterent  latitudes.  The  Valdicia  observers  have 
indicated  that  some  of  these  algaj  live  in  greater  depths  in  the  tropical 
than  in  the  Polar  regions. 

The  Challenger  and  other  older  observers  hold  that  it  has  been  shown 
by  their  temperature  and  specific  gravity  observations  that  the  deeper 
layers  and  bottom-water  of  the  North  Atlantic  have  been  formed  in  a 
similar  manner  to  the  bottom-Avater  of  the  Norwegian  8ea — namely,  l)y 
the  sinking  of  the  Gulf  Stream  water  which  is  spread  over  the  surface 
and  becomes  salter  and  denser  by  evaporation  and  lowering  of  tempei'a- 
ture  as  it  reaches  northern  latitudes — for  instance,  the  area  of  the 
Sargasso  Sea.  In  addition,  there  is  admixture  with  cold  water  from  the 
Arctic,  with  salt  warm  Avater  from  the  Mediterranean,  and  an  indraft  of 
water  from  the  Antarctic  through  the  South  Atlantic.  A  reinvestigation 
of  this  question  with  the  latest  instruments  and  appliances  is  necessitated, 
as  doubts  have  been  expressed  as  to  the  trustworthiness  of  the  ChaUenger 
temperature  and  specific  gravity  observations.  These  obserA^ations  Avill, 
it  is  likely,  also  throw  light  on  the  international  researches  noAv  going  on 
in  the  North  Sea  and  NorAvegian  Sea. 

Special  interest  Avill  be  attached  to  observations  Avith  Ekraan's  ncAV 
current-meter.  This  has  been  used  Avith  success  by  the  Michael  Sars 
doAvn  to  depths  of  200  fathoms.  An  attempt  will  be  made  by  means  of 
this  current-meter  to  measure  the  rate  of  currents  over  oceanic  shoals, 
Buchanan  having  shoAvn  that  tidal  and  other  currents  are  Avell  marked 
over  the  Dacia  bank  in  mid-ocean,  off  the  coast  of  Africa.  It  may  even 
be  possible  to  have  records  by  this  instrument  in  very  deep  Avater,  Avhere 
our  knoAvledge  of  currents  is  at  present  almost  nil. 

Attempts  Avill  be  made  to  force  long  tubes  into  the  oceanic  deposits 
with  the  vieAv  of  getting  sections  of  considerable  depth  and  ascertaining 
if  there  be  layers  differing  in  composition.  At  the  present  time  Ave  knoAv 
jiothing  about  the  depth  of  marine  deposits  beyond  18  in. 
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Murray  and  Peake  have  estimated  that  Globigerina-ooze  accumulates 
in  the  Xorth  Atlantic  in  2000  fathoms  at  the  rate  of  1  in.  in  about  ten 
years.  Telegi'aph  cables,  in  the  opinion  of  cable  engineers,  are  certainly 
covered  up  by  accumulations  of  the  ooze.  Still,  there  are  glacial  stones  now 
lying  on  the  bottom  of  the  Atlantic  which  are  not  covered  up,  although  they 
are  believed  to  have  been  there  since  the  close  of  the  glacial  period. 
Deep-sea,  tidal,  and  other  currents  in  depths  of  three  miles  are  often 
invoked  to  account  for  these  peculiar  phenomena.  This  new  expedition 
may  be  able  to  partially  clear  up  the  matter. 

The  Michael  Sars  Avill  leave  Plymouth  about  April  6.  A  series  of 
sections  will  be  made  from  the  coasts  of  Europe  over  the  Continental 
slope  into  deep  water  as  far  south  as  Gibraltar,  and  even  off  the  coast  of 
Africa  as  far  south  as  Mogador.  Observing  stations  will  then  be  made 
as  far  as  Madeira  and  the  Azores.  Should  good  weather  be  encountered, 
the  ship  may  then  proceed  to  Newfoundland,  Iceland,  the  Faeroes,  and 
Scotland.  Should,  however,  the  weather  not  permit  of  this  extended 
cruise,  the  ship  will  return  again  along  the  coasts  of  Europe  to  the 
Fgeroe  Islands. 


EDUCATIONAL. 

From  Messrs.  Black  three  packets  of  Geograpl ileal  Pictures  illustrating 
mountains  have  been  sent  to  us.  Each  packet  contains  six  pictures, 
measuring  about  6f "  x  4|",  and  the  packets  are  sold  at  6d.  each.  The 
series  is  accompanied  by  a  descriptive  leaflet.  Of  the  eighteen  plates, 
eleven  depict  scenes  in  the  Central  Alps,  one — a  valuable  one — denudation 
in  the  Tyrol ;  five  show  British  mountains,  and  one  a  Himalayan  peak. 
It  is  perhaps  unreasonable  to  complain  of  the  excessive  number  of  Alpine 
views,  when  we  recollect  how  easily  these  are  obtainable,  and  what 
effective  photographs  they  make — both  important  points  when  cheap  re- 
production has  to  be  considered.  At  the  same  time,  we  think  that  those 
chosen  show  needless  repetition.  To  take  one  example,  we  can  see 
little,  if  anything,  on  the  Monte  Kosa  plate  which  is  not  better  shoAvn  in 
that  of  the  Dent  d'Herens,  and  there  are  several  others  which  we  think 
might  have  been  advantageously  replaced  by  other,  preferably  British, 
examples  of  mountain  scenery. 

The  accompanying  leaflet,  which  includes  a  general  account  of  moun- 
tains, as  well  as  descriptions  of  the  pictures,  recalls  the  old  maxim  that 
it  takes  exceptional  knowledge  and  skill  to  write  a  very  brief  account  of  a 
large  and  important  subject  The  author,  Mr.  S.  M.  Nicholls,  does  not 
seem  to  us  to  have  entirely  avoided  the  two  great  dangers  of  such 
summaries,  that  of  unjustifiable  generalisation  on  the  one  hand,  and  of 
the  insertion  of  unexplained  detail  on  the  other.  Thus  he  describes  as 
a  normal  feature  of  mountains  the  occurrence  of  a  belt  of  birches  below 
an  upper  belt  of  pines  and  firs.  This  leads  him  to  name  birches  as 
characteristic  trees  in  the  Alpine  scenes,  regardless  of  the  fact  that  the 
birch  is  infrequent  in  the  particular  region  (the  Valais)  figured  (cf.  this 
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Maga:ine,  xxxiii.,  p.  186).  On  the  other  hand,  in  the  description  of  a 
picture  of  Snowdon,  we  have  an  allusion  to  Bala  shales  which  must  be 
unintelligible  to  the  persons  who  require  the  detailed  exposition  of  the 
elementary  facts  of  geology  given  elsewhei^e.  Again,  in  spite  of  the 
number  of  Alpine  pictures,  the  descriptions  do  not  bring  out  the  essential 
features  of  Alpine  scenery.  Fields  of  tvheaf  are  spoken  of  in  the  upper 
regions,  whereas  ri/e  is  of  course  the  chai^acteristic  cereal.  Similarly, 
though  "  rich  pastures  "  are  often  alluded  to,  the  fact  of  these  occurring 
on  old  glacial  terraces,  though  well  shown  in  some  of  the  plates,  is  not 
mentioned.  The  reason  why  the  Swiss  Alps  will  feed  cows,  while  the 
pasture  land  on  the  Highlands  of  Scotland  only  carry  sheep,  is  not  ex- 
plained, nor  is  the  fact  itself  even  mentioned.  Attention  is  specially 
drawn  to  a  "V-shaped  valley,"  but  the  particular  valley  seems  to  us  to 
show  the  characteristic  U-shape  of  a  glacial  valley,  undergoing  secondary 
modification  owing  to  river  action.  So  much  has  been  written  on  the 
Alps,  and  a  great  part  of  the  material  is  so  readily  accessible,  that  there 
seems  to  us  little  excuse  for  not  explaining  Alpine  views  thoroughly, 
given  that  the  Alps  are  chosen  as  examples  of  mountains  rather  than 
nearer  forms. 

We  have  criticised  these  pictures  in  some  detail,  because,  while  it  is 
very  important  that  teachers  should  be  supplied  with  cheap  geographical 
pictures,  it  is  equally  important  that  such  pictui-es  be  carefully  selected, 
and  that  the  descriptions  be  accurate  and  detailed.  Good  as  the  present 
pictures  are,  we  think  they  might  be  improved  along  the  lines  suggested. 


NEW  BOOKS. 


EUROPE. 


Le  Totir  de  VEspcif/ne  en  automobile.     Par  Pierre  Marge.    Paris:  Plon,  1909. 

Price  3  fr.  50. 

As  a  motoring  road-l)Ook  through  Spain  this  book  Avill  be  welcomed,  as  it  is 
not  only  charmingly  written  but  also  gives  the  details  required  by  motorists,  such 
as  the  exact  distances  from  place  to  place,  the  condition  of  the  roads,  hotels,  etc. 
It  would  have  been  complete  if  the  author  had  only  appended  a  map  of  his  route, 
particularly  as  he  informs  us  that  Spanish  maps  are  not  reliable.  He  entered 
Spain  with  his  very  powerful  motor  car  (100  horse-power)  by  the  road  from  Bourg- 
Madame  to  Barcelona,  168  kilometres,  and  thus  describes  his  first  experience  of  a 
Spanish  road  :  "  Fairly  good  through  the  Pyrenees  to  Ribas.  Very  bad  from 
Ribas  to  Ripoll.  Excellent  from  Ripoll  to  Vich.  Middling  after  Vich,  and 
horrible  during  the  last  8  kilometres  to  Barcelona."  The  next  day  he  went  on 
to  Tarragona,  97  kilometres,  and  this  is  his  judgment  on  that  road  :  "Awful  from 
Barcelona  to  Molins  de  Rey.     Good  afterwards  to  Tarragona." 

The  author  is  not,  however,  a  mere  motorist,  for  he  notices  any  fine  scenery  or 
good  architecture  and  is  well  versed  in  the  histoiy  and  antiquities  of  each  place 
he  visits.  He  found  the  roads  in  the  vicinity  of  Valentia  the  worst  in  all  Simin, 
but  strongly  advises  tourists  to  visit  the  beautiful  and  interesting  Mediterranean 
coast  of  hSpain.  He  particularly  recommends  Alicante  with  its  fine  new  Hotel 
Reina  Victoria,  saying,  "C'est  une  ville  gaie  et  animee  oil  il  fait  chaud,  mais  avec 
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le  temperament  d'une  continuelle  In-ise  de  mer.     Ce  doit  etre  un  delicieux  sejour 
d'hiver  pour  les  malades." 

As  sucli  a  tour  as  this  is  not  only  a  motoring  novelty  but  also  is  geographically 
instructive,  we  append  the  places  where  the  author  stopped  en  route  :  Montpellier, 
Bourg-Madame,  Barcelona,  Tarragona,  Oropesa,  Valentia,  Alcoy,  Alicante,  Murcia, 
Baza,  Granada,  Cordova,  iSeville,  Cadiz,  Algeciras,  Xeres,  ScTille,  Merida,  Madi-id, 
Escorial,  Valladolid,  Vittoria,  and  Bayonne.  The  tour  was  made  from  11th  August 
to  10th  September  1907  (which  included  excursions  to  Gibraltar  and  Tangier),  and 
although  at  that  season  the  author  encountered  both  heat  and  dust,  yet  he  was 
then  able,  as  they  were  dry,  to  icross  the  fords  traversed  by  so  many  Spanish 
roads,  which  at  another  season  would  have  formed  impracticable  obstacles  to  a 
motor  car.  In  concluding  the  account  of  his  tour,  the  author  says  (forgetting 
some  of  his  own  strictures)  that  Spanish  roads  have  been  much  calumniated 
by  travellei's,  and  that  he  considers  them  sufficiently  adapted  for  locomotion 
by  motor  car. 

Cambridge  County  Geographies — Westmorland.      By  J.  E.  Mark,  Sc.D.,  F.E.S. 

Maps,   Diagrams   and   Illustrations.      Pp.    ix  +  151.     Cambridge   University 

Press,  1909.  Price  Is.  6d. 
This  small  volume  forms  one  of  the  latest  of  a  series  of  county  monographs  in 
miniature,  which  are  neither  guidebooks  nor  geographical  text-books.  Twenty-one 
chapters  deal  with  the  physical  geology,  scenery,  natural  history,  climate,  peoples, 
activities,  history,  antiquities,  architecture,  communications,  administration  and 
"  roll  of  honour  "  of  the  county.  A  large  amount  of  information  is  crammed  into 
a  relatively  small  space  :  as  a  consequence  a  few  of  the  chapters  are  somewhat  thin 
and  scrappy.  But  Mr.  Marr  is  evidently  an  ardent  admirer  of  Westmorland,  which 
he  knows  well :  the  result  is  the  production  of  a  most  readable  book  which  has  a 
geographical  value,  inasmuch  as  the  various  phenomena,  though  each  treated  in 
separate  chapters,  are  not  considered  in  isolation,  but  in  their  interaction  on 
one  another.  However,  in  the  list  of  towns  and  A'illages  in  the  last  chapter, 
reasons  for  the  origin  and  position  of  each  might  well  have  been  indicated 
in  addition  to  the  information  given.  The  statement  on  jiage  85  that  Westmor- 
land "  is  too  far  north  "  for  wheat  cultivation  on  a  large  scale,  scarcely  expresses 
the  whole  truth.  Physical  and  geological  maps  are  supplied,  which  would  have 
been  imiiroved  by  not  stopping  short  at  the  county  limits.  The  illustrations  are 
many  and  well  chosen. 

Queer  Quaint  Holland.     By  Charle.s  Battersby.     With  Illustrations,  Map,  and 
Charts.     Aylesbury  :  Frederick  Samuels,     n.d.     Price  Is.  net. 

This  little  guide  appears  to  be  written  chiefly  to  advertise  a  jiarticular  route  to 
Holland.  It  is  illustrated  by  a  very  rough  sketch-map,  some  reproductions  of 
portions  of  Admiralty  charts — well-intentioned  but  so  much  reduced  as  to  be  illegible 
— and  also  by  some  photos  and  drawings.  The  style  is  far  from  literary,  but  the 
persevering  reader  will  find  a  good  deal  of  information  embedded  in  the  luxuriant 
journalese  favoured  by  the  author. 

ASIA. 

Dans  les  Marches  Tibetaines.     Par  Jacques  Bacot.    Paris  :  Plon,  1909. 
Price  3  fr.  50. 

This  journey  in  Yunnan  was  accomplished  between  ]\Iarch  and  November 
1907,  and  the  route  from  Tali  northwards  had  not  previously  been  followed_^  except 
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by  missionaries  and  a  very  few  travellers.  The  author  had  a  large  caravan,  includ- 
ing a  Christian  Chinese  boy  aged  sixteen,  of  whom  he  remarks,  "  The  Chinese  are 
marvellously  intelligent  till  they  attain  an  unpleasant  age  which  curdles  them  into 
perpetual  admiration  of  themselves."  Reaching  the  Yang  tse  Kiang,  the  caravan 
marched  for  three  days  along  its  right  bank  and  then  struck  off  to  the  Mekong,  and 
eventually  arrived  at  the  Tibetan  town  of  Batang,  which  the  Chinese  have  connected 
by  telegraph  Avith  Ching-tu,  the  capital  of  tlie  province  of  Sechuen.  M.  Bacot 
writes  pleasantly  and  describes  some  of  the  strange  pictures  he  observed  in  the 
houses  he  visited.  "  One  of  these  is  found  everywhere,  and  represents  a  park  sur- 
rounded by  snowy-peaked  mountains,  with  a  bald  old  man  seated,  who,  looking 
sideways,  regards  with  a  smile  a  monkey  offering  an  apple  to  a  large  bird  perched 
on  a  tree.  The  other  witnesses  of  this  scene  are  an  elephant,  a  parrot,  a  hare,  some 
deer  and  yaks,  the  sun  and  the  moon.  The  old  man  represents  Eternity,  the 
monkey  god  is  the  ancestor  of  the  Tibetans,  and  the  picture  represents  a  peaceful 
scene  on  earth  before  the  creation  of  Man." 

The  clou  of  the  book  is,  however,  the  author's  visit  to  Dokerla,  a  sacred  glacier- 
clad  mountain  or  rather  plateau,  of  great  elevation,  and  renowned  throughout 
eastern  Tibet.  Long  caravans  of  pilgrims  arrive  from  June  to  November  and 
laboriously  travel  round  Dokerla  for  thirty  or  fifty  days.  "  The  Tibetan  layman  is 
amiable  and  lively,  but  the  Tibetan  monk  is  tacitui-n  and  cold.  Tibetans  are  great 
talkers  and  enjoy  witty  sallies.  Their  conversation  is  not  cut  short  like  ours,  but 
each  makes  a  long  speech,  and  leaves  to  another  to  continue  the  discussion  as  at  a 
public  meeting."  In  company  with  numerous  pilgrims,  the  author  crossed  a  pass 
4600  metres  in  height,  but  the  summit  of  the  mountain  is  6000  metres  according 
to  the  excellent  map  appended  to  this  interesting  volume,  which  also  contains 
numerous  photographs  of  typical  Tibetans  and  scenes  en  route,  also  erudite  papers 
read  by  the  author  in  February  and  June  1908  before  le;trned  societies  in  Paris. 

The  Face  of  China.    Written  and  illustrated  by  E.  G.  Kemp,  F.R.S.G.S.    London  : 
Chatto  and  Windus,  1909.     Price  20s.  net. 

Of  making  of  books  on  China  there  is  no  end,  but  the  freshness  of  style,  and 
the  vivid  pictures  which  the  author  presents  with  pen  and  pencil  of  the  country 
and  the  people  among  whom  she  sojourned,  combine  to  make  Miss  Kemjj's  book  a 
very  fascinating  study.  It  tells  of  the  author's  experiences  during  a  year  spent 
in  Shansi,  in  1893-4,  when  the  province  was  remote  from  Western  influences  ; 
followed  by  six  months  of  travel  through  the  provinces  of  Shantung,  Chili,  Hupeh, 
Szechuan,  and  Yunan,  during  1907-8,  when  Miss  Kemp  accomplished  a  journey 
right  across  China  and  into  British  Burma.  In  the  course  of  the  latter  journey  her 
path  appears  to  have  been  smoothed  by  good  introductions  to  the  native  officials 
and  to  missionaries  ;  and  the  officials  were  attentive  to  a  degree  which  it  has  not 
been  the  good  fortune  of  many  travellers  to  experience,  in  the  matter  of  providing 
both  entertainment  and  military  escorts  when  required  ;  but,  withal,  the  journey 
was  a  very  formidable  one  for  a  lady  to  undertake.  However,  the  author  and  her 
companion,  also  a  lady,  went  on  their  way  in  a  spirit  of  invincible  optimism  which 
was  not  damped  even  by  the  horrors  and  awful  discomforts  of  Chinese  inns.  Miss 
Kemp's  picture  is  admittedly  couleur  de  rose,  but  she  deprecates  this  obvious 
criticism  by  saying  that  "there  is  a  use  for  eyelids  as  well  as  for  eyes."  We 
imagine  that  she  nmst  have  closed  hers  pretty  determinedly  at  times. 

The  change  which  has  come  over  China  in  the  comparatively  short  period 
which  elapsed  between  Miss  Kemp's  two  visits,  and  especially  since  the  time  of 
the  Russo-Japanese  War,  can  with  difficulty  be  realised  by  those  who  have  not 
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witnessed  that  change.  In  nothing  is  it  more  manifest  than  in  the  fervour  for 
Western  knowledge  which  has  supplanted  the  previous  exclusive  study  of  the 
Chinese  classics,  and  Miss  Kemp  describes  her  visit  to  the  University  of  Chengtu, 
in  far  west  Szechuan,  where  they  have  a  professor  from  Cambridge  with  two 
English  assistants.  English  is  the  main  subject,  used  as  a  key  to  unlock  the  stores 
of  learning ;  but  Miss  Kemjj  quaintly  tells  us  that  the  most  popular  book  in  the 
library  of  one  of  the  universities,  that  at  Tsinan,  is  Little  Lord  Fo.v.nthroy  !  In 
this  same  city  of  Tsinan,  the  capital  of  the  province  of  Shantung,  the  author 
speaks  of  a  visit  to  a  large  military  camp,  buUt  like  rows  of  cottages,  and  lighted 
by  electricity,  in  which  the  soldiers  are  well  drilled,  "pleasant,  civil,  and  obliging 
men,"  who  have  to  attend  lectures.  To  any  one  who  knew  the  Chinese  "brave"  of 
a  few  years  ago,  this  marks  a  change  which  is  truly  astonishing,  although  it  is  well 
known  that  the  Chinaman  makes  good  material  for  a  soldier,  as  witness  the  testimony 
of  the  British  officers  of  the  regiment  at  Weihaiwei. 

Miss  Kemp's  account  of  her  visit  to  the  sacred  shrine  of  Taishan  ;  her 
ascent,  made  in  the  winter,  of  the  mountain  of  Omi  ;  and  her  visit  to  the  home 
of  Confucius  at  Kiifow  are  full  of  interest,  and  we  regi'et  that  space  does  not 
permit  of  quotation  here. 

The  author's  summing  up  of  the  present  situation  in  China  in  her  last  chapter 
is  worth  attention,  but  she  is  scarcely  just  to  her  own  country  when  she  ascribes 
"double  dealing"  to  the  British  Government  in  the  matter  of  the  assistance 
promised  to  China  in  her  effort  to  suppress  the  opium  traffic. 

The  text  is  illustrated  by  many  charming  pictures  in  water-colour  from  the 
brush  of  the  author,  as  well  as  by  sepia  drawings  ;  and  the  book  is  dedicated  to 
the  late  Principal  Marcus  Dods. 

It  will  be  remembered  that  Miss  Kemp  lectured  before  the  Society  last  session, 
and  that  there  was  also  an  exhibition  of  her  Chinese  drawings  in  the  Society's 
Eooms.  The  members  of  the  Society  will  therefore  cordially  welcome  the  further 
opportunity  which  this  book  gives  them  of  learning  more  about  her  travels,  and 
studving  at  leisure  her  interesting  sketches. 


The  Commercial  Froduds  of  India.     By  Sir  George  Watt.     Pp.  viii  +  1190. 
London  :  John  Murray,  1908.     Price  16s.  net. 

This  work  is  a  corrected  and  abridged  edition,  in  one  volume,  of  Sir  George 
Watt's  magnum  opus,  the  Dictionary  of  the  Economic  Products  of  India,  published 
at  Calcutta  1885-94,  but  which  has  been  out  of  print  for  some  time.  The  form 
and  price  of  the  present  work,  issued  under  the  authority  of  the  Government  of 
India,  should  place  it  within  reach  of  a  large  circle  of  readers  to  whom  the  former 
work  was  not  readily  accessible,  and  should  render  it  specially  welcome  to  all  who 
are  interested  in  the  subject  of  geography.  This  volume  is  the  fruit  of  the  author's 
wide  experience  as  Professor  of  Botany  in  Calcutta  University,  and  as  Reporter 
on  Economic  Products  to  the  Government.  In  carrying  out  his  task  he  has  not 
only  had  access  to  the  materials  furnished  by  very  extensive  official  and  private 
inquiries,  but  he  has  also  enjoyed  the  assistance  of  scientific  experts  in  the  various 
subjects  with  which  the  work  deals,  with  the  result  that  it  is  at  once  comprehen- 
sive, authoritative,  and  up-to-date.  The  purpose  of  the  book  is  to  set  forth  those 
products  and  industries  of  India  which  are,  or  in  the  immediate  future  are  likely 
to  be  of  importance  to  the  development  of  the  country  ;  it  discusses  their  history, 
the  uses  to  which  the  products  are  put,  the  various  processes  of  manufacture 
which  they  undergo,  and  by  means  of  the  most  recent  returns  otters  some  indica- 
tion of  the  present  position  of  the  leading  industries  of  the  country. 
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One  of  the  chief  objects  which  the  author  has  kept  in  view  has  been  "to  make 
the  work  of  practical  value  to  the  commerce  and  industry "  of  the  country  by 
supplying  such  particulars  as  will  "  likely  prove  suggestive  to  the  Indian  cultivator 
and  manufacturer."  And  this  very  practical  purpose  of  the  book  also  increases 
its  interest  and  value  for  many  others  besides  those  for  whom  it  is  primarily 
intended,  especially  for  the  geographer,  who  may  discover  in  the  history  of  the 
various  products,  in  the  methods  of  cultivation,  and  in  the  development  of  the 
different  industries,  the  influence  of  those  considerations  in  which,  as  a  geographer, 
he  is  chiefly  interested. 

The  general  method  pursued  throughout  the  work  may  be  best  indicated  by  a 
brief  survey  of  the  article  on  cotton,  the  "  central  feature  of  the  world's  modern 
commerce,"  which  occupies  174  pages  in  the  fourth  volume  of  the  Dictionarij 
and  has  56  pages  allotted  to  it  here.  It  begins  by  presenting  a  historical  sketch 
of  the  cotton  plant  and  industry,  from  the  earliest  reference  to  the  Indian  cotton 
trade,  in  the  "  Periplus  of  the  Erythrean  Sea  "  until  to-day,  when  it  has  become 
one  of  the  most  important  crops  for  the  cultivator,  the  Indian  manufacturer,  and 
the  exporter.  Next  there  follows  a  description  of  the  various  species  of  the  plant 
and  of  the  conditions  necessary  for  their  cultivation.  One  is  glad  to  note  that 
the  confusion  and  erroneous  conceptions  created  by  the  application  to  economic 
products  of  botanical  names  that  were  either  antiquated  or  entirely  wrong  are 
gradually  being  removed.  In  the  course  of  this  chaj^ter  the  author  very  strongly 
condemns  those  practices  which  have  resulted  in  the  adulteration  and  deterioration 
of  Indian  cotton  and  have  nearly  paralysed  the  industry  ;  unfortunately  such 
practices  are  not  confined  to  the  cotton  trade.  Moreover,  a  new  danger  has  been 
created  with  the  establishment  of  steam-ginning  factories.  The  growers  over 
different  areas  and  working  under  totally  different  conditions  of  cultivation  send 
their  produce  to  these  mills,  where  they  are  then  mixed  together,  and  seed  is 
returned  to  the  cultivators  that  is  often  quite  unsuited  to  the  circumstances  with 
which  they  have  to  deal.  It  appears  that  all  attempts  to  urge  upon  them  the 
need  for  reserving  their  own  supplies  of  seed  have  proved  unavailing,  for  those 
who  are  not  already  in  the  grasp  of  the  moneylender  are  either  too  poor  or  too 
ignorant  to  follow  the  advice.  It  is  to  be  hoped  that  the  truth  of  the  author's 
warning  will  be  recognised  before  it  is  too  late,  that  "  retrograde  agriculture,  such 
as  has  characteiised  the  Indian  cotton  trade  for  a  century  past,  must  in  the  end 
fall  behind  in  the  race  for  commercial  supremacy." 

The  third  chapter  of  the  article  deals  in  detail  with  the  cultivation  of  the 
plant  in  India,  and  will  prove  most  instructive  to  the  geographer  by  its  frequent 
illustration  of  how  the  geographical  conditions  in  each  of  the  great  cotton  areas 
determine  the  agricultural  operations  pursued  by  the  cultivator,  and  indirectly 
affect  the  production  and  cost  of  the  raw  material.  In  Broach,  for  example,  where 
the  annual  rainfall  generally  exceeds  thirty-five  inches,  the  crop  is  sown  as  soon  as 
possible  after  the  monsoon  sets  in,  but,  owing  to  the  heavy  rains,  it  is  often  found 
necessary  to  sow  a  second  time  before  the  seed  will  germinate  satisfactorily. 
In  Surat,  on  the  other  hand,  this  extra  cost  is  seldom  incurred,  for  while  the 
rainfall  is  even  greater  than  in  Broach,  the  nature  of  the  soil  prevents  damage 
being  done  to  the  seedlings.  Again,  while  rice  is  very  often  associated  with  the 
cotton  crop  in  Broach,  sometimes  being  sown  in  the  same  rows,  in  Surat  it  is 
never  so  cultivated.  In  Sind  the  methods  of  cultivation  differ  considerably  from 
those  adopted  by  the  Bombay  grower.  Here  the  rainfall  is  excessively  small  and 
irrigation  must  be  resorted  to,  with  the  result  that  where  the  cotton  is  not 
cultivated  until  the  canals  have  become  full  in  June,  the  crop  is  not  gathered 
till  the  last  months  of  the  year. 
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After  a  discussion  of  the  soils  and  manures  best  suited  for  cotton  cultivation, 
the  diseases  and  pests  aflfecting  its  growth,  and  of  the  various  processes  of  clean- 
ino-,  ginning,  and  baling,  which  it  undergoes,  the  author  devotes  a  most  important 
chapter  to  the  subject  of  Indian  manufactures,  in  the  course  of  which  he  points 
out  that  the  selection  of  sites  for  steam  power  factories  has  been  governed 
by  considerations  of  the  proximity  of  a  supply  of  raw  cotton,  the 
existence  of  an  indigenous  industry  and  therefore  of  a  supply  of  suitable  labour, 
and  of  facilities  of  transport  to  important  markets.  The  article  concludes  with  a 
valuable  chapter  on  the  local  and  foreign  trade,  based  upon  the  latest  available 
returns,  which  affords  a  useful  summary  of  the  present  state  of  the  cotton  industry. 

Innumerable  instances  of  the  influence  of  geographical  conditions  could  be 
cited  from  other  articles  in  this  intensely  interesting  volume  ;  for  instance,  the  im- 
possibility of  rearing  a  suitable  material  for  the  manufacture  of  paper  in  a  land 
teemino-  with  fibres,  because  of  the  transit  charges  which  the  vastness  of  the  country 
involves,  which  "  soon  kill  the  prospects  of  supplies,''  thus  proving  a  very  serious 
hindrance  to  the  development  of  the  Indian  paper  manufacture  ;  the  geographical 
isolation  of  the  various  classes  of  wheat  produced  in  the  country  ;  the  diff'erence  in 
the  quality  of  jute  produced  in  the  sali  and  bil  lands  and  that  grown  upon  the 
suna,  or  homestead  lands  ;  the  inferiority  of  most  breeds  of  Indian  cattle  in  size, 
in  strength,  and  in  the  amount  of  milk  produced,  when  compared  with  those  of 
other  parts  of  the  world  ;  the  sudden  rise  in  the  export  of  cheap  hides  that  so 
often  takes  places  after  a  failure  of  the  rains,  "  a  melancholy  consequence  of  the 
starvation  of  these  unprovided-for  herds  "  that  roam  the  waste  lands  of  the  countrj'  ; 
these  are  but  a  few  instances  chosen  at  random.  But  perhaps  the  most  suggestive 
example  of  all  is  the  case  of  rice.  So  often  and  so  much  do  the  aus,  aman,  and 
boro  rices  of  one  district  difler  from  those  of  another,  that  if  interchanged  the  one 
may  not  grow  upon  the  fields  where  the  other  has  been  successfully  cultivated  for 
centuries.  Tliis,  in  turn,  has  led  to  the  adaptation  of  milling  machinery  in  different 
districts,  so  that  it  is  believed  that  the  machinery  employed  in  Burma  would  prove 
quite  unsuitable  for  the  mills  of  Bengal.  With  the  extension  of  the  rice  mills  a  re- 
markable change  has  been  eftected  in  the  nature  of  the  exports.  Formerly  over  eighty 
per  cent,  of  the  rice  exported  was  unhusked,  but  now  it  is  first  husked  and  cleaned 
before  it  is  sent  out,  with  the  result  that  not  only  is  there  a  considerable  saving 
in  the  transit  freights,  but  the  bran  lying  between  the  husk  and  the  grain  now 
forms  a  separate  export  as  a  fodder  for  pigs,  while  the  husks  have  been  found  to 
be  a  very  useful  and  economical  fuel  for  the  mills. 

No  more  than  a  passing  reference  can  be  made  to  the  masterly  treatment  of 
such  important  subjects  as  tea,  sugar,  silk,  coal  (which  is  "the  cheapest  in  the 
world ")  salt,  iron,  the  animals  and  birds,  and  the  fisheries  of  India,  but  perhaps 
enouo-h  has  been  said  to  indicate  the  wide  scope  of  the  work  and  the  thoroughness 
with  which  the  subjects  are  handled. 

The  volume  is  provided  with  excellent  marginal  notes  and  has  a  very  satis- 
factory index,  while  the  numerous  cross-references  are  of  great  value.  The 
administrator  who  requires  more  scientific  information  than  can  be  supplied  within 
the  limits  of  this  work  will  find  the  bibliographies  i^receding  the  more  imijortant 
articles  of  the  utmost  service.  To  the  student  of  Indian  affairs,  in  search  of  definite 
and  reliable  information  as  to  the  condition  and  progress  of  this  vast  Empire,  the 
book  will  prove  almost  indispensable,  while  the  geographer  and  the  general  reader 
will  find  it  as  interesting  as  it  certainly  is  useful. 

The  value  of  the  work  might  be  enhanced,  if,  in  a  future  edition,  it  were 
supplied  with  an  explanation  of  the  letterpress,  for  in  some  cases  the  contractions, 
especially  in  the  bibliographies,  are  apt  to  be  a  little  puzzling  to  the  inexperienced 
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reader.  A  table  of  the  relative  values  of  Indian  weights  and  measures  would  also 
be  of  considerable  service,  while  the  addition  of  a  map  to  accompany  each  of 
the  most  important  articles  and  illustrating  the  distribution  of  the  products  with 
which  they  deal  would  still  further  increase  the  usefulness  of  this  excellent  work. 
Lastly,  we  should  be  glad  if  it  were  found  practicable  in  a  future  edition  to 
insert  in  the  body  of  the  book,  by  way  of  cross-references,  the  popular  names  of 
commercial  products  in  alphabetical  order.  According  to  the  present  arrangement 
the  alphabetical  order  proper  to  a  dictionary  relates  to  the  scientilic  names  where 
there  are  such.  Thus  while  Live-stock  and  Wool  are  to  be  found  in  their  proper 
alphabetical  order  one  cannot,  without  referring  to  the  index,  find  rice  or  wheat 
unless  one  hapjiens  to  know  that  these  are  to  be  found  respectively  under  Oryza 
and  Triticum.  We  may  add  that  one  may  fail  to  find  poonac  at  all  unless  it 
happens  to  catch  one's  eye  in  the  index  under  ponika,  where  it  appears  as 
if  it  were  a  mere  variant  of  that  name  instead  of  the  name  of  a  totally  difierent 
commodity. 

AFRICA. 

Round  about  Morocco  and  the  Canaries.     By  John  Wright,  M.B.,  CM. 
Glasgow  :  The  Grant  Educational  Co.,  Ltd.,  1909. 

This  little  volume  gives  practically  an  account  of  the  round  voyage  from  London 
to  London,  taking  Gibraltar,  Tangier,  Tenerifte,  Madeira,  etc.,  on  the  way,  which  is 
advertised  as  taking  twenty-five  days  and  costing  twenty-five  guineas.  Dr.  Wright 
has  gathered  together  the  very  information  which  the  intending  traveller  will  be  most 
likely  to  wish  to  have,  and  has  told  it  in  a  bright  and  entertaining  manner. 
Many  who  shrink  from  the  discomforts  and  uncertain  expense  of  travelling  in 
unknown  lands,  will  welcome  a  guide  which  will  indicate  to  them  a  most  delightful 
trip  with  the  minimum  of  trouble.  This  experience  will.  Dr.  Wright  expects, 
tempt  them  on  to  further  flights.     The  illustrations  are  excellent. 

Le  Cap  de  Bonne-Esperance  au  xvii"  Steele.     Par  Henri  de  Herain. 
Paris  :  Hachetteet  Cie.,  1909.     3/r.  50. 

"  It  was  solely  to  secure  a  place  for  revictualling  their  vessels,  and  of  rest  for 
their  officials  passing  between  Eurojje  and  Java,  that  the  directors  of  the  Nether- 
lands Company  of  the  Indies  founded  an  establishment  at  the  Cape  "  in  1654. 
The  first  colonists  are  divided  by  M.  de  Herain,  after  an  examination  of  de  Villiers' 
Register  of  Old  Cape  Families  published  at  the  Cape  in  1893-94,  into  five 
categories,  viz.  :  (1)  Dutch  and  Flemish  ;  (2)  of  Germanic  origin  ;  (3)  French 
Huguenot  refugees  ;  (4)  of  various  places  in  Europe  (including  some  from  Aber- 
deen) ;  and  (5)  Creoles  from  Java  and  Mauritius.  The  colonists  lived  principally 
by  the  produce  of  agriculture  and  viticulture,  but  they  had  also  other  resources, 
such  as  fishing  and  hunting.  They  were  assisted  in  their  labours  by  European 
servants  (Knechts),  but  especially  by  coloured  slaves,  recruited  not  from  the  Cape 
natives  but  from  a  distance,  particularly  from  the  East  Indies  and  Madagascar. 
The  number  of  adult  slaves  rose  from  89  in  1658  to  1147  in  1708,  and  male  slaves 
were  always  six  times  more  numerous  than  female.  In  1708  there  were  151 
children  born  in  slavery.  The  French  language  was  introduced  into  the  Cape  by 
the  French  Protestant  immigrants  from  1688  onwards,  but,  as  the  Dutch  authorities 
made  Dutch  obligatory  in  churches  and  schools,  French  became  extinct.  A 
valuable  bibliography  and  list  of  old  maps  of  the  Cape  conclude  a  work  of  much 
care  and  erudition. 
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AMERICA. 

Wh(re  the  Fishers  Go :  The  Story  of  Labrador.     By  P.  W.  Brow.ve.     London  : 
T.  Werner  Lawrie,  1909.     Price  6s.  lut. 

In  the  preface — we  beg  its  pardon,  foreword — the  author  describes  his  book  as 
"a  literary  fabric  woven  from  facts  and  experiences  during  the  leisure  moments  of 
a  busy  ministerial  life."  It  would  be  unkind  to  subtract  any  adjective  from  this 
descrijition  since  we  can  say  that  but  for  two  things  the  volume  would  be  a  verit- 
able cnryclopedia  lahradoris.  These  two  are,  the  absence  of  a  bibliography,  and 
the  inadequacy  of  the  index.  Apart  from  those  a  very  complete  account  is  given 
of  Labrador,  its  history,  peoples,  industries,  physiography,  fauna  and  flora.  Father 
Browne  was  a  kind  of  visiting  inspector  of  the  Catholic  missions  scattered  along 
the  coast  of  Labrador.  His  modesty  is  such  that  we  can  only  infer  the  hardships 
he  must  have  undergone.  His  account  of  missions  under  other  communions  is 
obviously  fair,  the  devoted  labours  of  Dr.  Grenfell  being  specially  singled  out  for 
commendation.  It  is  pleasing  to  learn  that  Dr.  Grenfell's  introduction  of  reindeer 
is  already  an  assured  success.  The  student  of  geography  will  find  many  interesting 
and  suggestive  points  in  the  book.  For  instance,  since  the  herring  have  left  the 
Labrador  seas,  the  coopers  have  found  employment  in  making  barrels  in  which 
"  partridge  berries  "  are  packed  for  export.  It  is  a  pity  that  Father  Browne  has 
not  trusted  more  to  his  own  pen,  especially  for  descriptions  of  scenery.  On  almost 
every  page  are  quotation  marks  or  references  to  authorities.  This  process  of  com- 
position is  always  irritating  and  occasionally  unfortunate.  For  example  in  a 
"  word-picture  "  of  a  sunset  taken  from  Packard's  Labrador  Coast  occurs  this  gem — 
"  Never  were  colours  in  the  artist's  paint-pot  more  definite  and  determined." 

Henry  Hudson  in  Holland:  An  Inquiry  iiito  the  Origin  and  Objects  of  the  Voyage 
which  led  to  the  Discovery  of  the  Hudson  River.  With  Bibliographical  Notes. 
By  Hen.  C.  Murphy.  Reprinted  with  Notes,  Documents,  and  a  Bibliography. 
By  WouTER  NiJHOFF,  Hon.  Secretary  to  the  Linschoten-Vereeniging.  The 
Hague  :  Martinus  NijhoflP,  1909.     Price  8s.  U. 

Henry  Hudson  :  A  Brief  Statement  of  his  Aims  and  his  Achievements.  By  Thomas 
A.  Janvier.  To  which  is  added  A  Newly-Discovered  Partial  Record,  now  first 
published  of  the  Trial  of  the  Mutineers,  etc.  etc.  New  York  and  London  : 
Harper  and  Brothers,  1909.     Price  3s.  6(7.  net. 

Three  hundred  years  ago  Henry  Hudson,  during  his  third  voyage,  which  was 
under  the  auspices  of  the  Dutch  East  India  Company,  discovered  the  river  which 
bears  his  name,  and  landed  on  the  site  of  what  is  now  New  York  City.  The  tAVQ 
books  before  us,  one  from  Holland,  the  other  from  America,  are  interesting  ex- 
amples of  the  literary  celebration  which  nowadays  attends  all  anniversaries,  and 
especially  centenaries.  As  Mr.  Janvier  points  out,  Hudson  is  a  fascinating  figure 
not  only  on  account  of  his  achievements  but  also  because  of  the  mystery  which 
surrounds  his  life.  We  know  nothing  of  his  birth  and  early  career.  The  veil  is 
partially  lifted  during  the  last  four  years  of  his  life,  but  descends  finally  on  the 
tragic  events  before  its  close.  Mr.  Murphy's  book,  publi.shed  in  1859,  is  now 
practically  unattainable,  and  this  reprint  is  therefore  well  justified.  Mr.  Nijhofl's 
editing  is  scholarly,  his  notes  valuable.  He  also  gives  in  full  all  the  original 
documents  relating  to  Hudson's  dealings  with  the  Dutch,  and  appends  careful 
translations  into  English.  Mr.  Janvier's  volume  contains  a  general  review  of  all 
that  is  known  of  Hudson's  life,  obviously  accurate  and  well-informed,  and  quaintlj^ 
illustrated  with  reproductions  of  contemporary  title-pages  and  book-illustrations. 
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In  an  appendix  he  gives  all  that  has  been  discovered  of  the  official  records  of  the 
trial  of  the  mutineers.  One  quarrel  we  have  with  Messrs.  Harper,  and  that  is  the 
angular  type  employed,  which  is  extremely  tiring  to  the  eyes. 

Yachting  on  the  Pacific.     By  Alexander  Mann.     London:  Duckworth  and  Co., 

1909.     Price  6s.  net. 

This  book  owes  its  title  to  the  fact  that  the  first  part  describes  a  visit  to  the 
Galapagos  Islands  in  a  small  motor  schooner  built  by  the  author  and  navigated  by 
him.  The  ship  started  from  Guayaquil,  Ecuador,  and  on  the  homeward  journey  a 
visit  was  made  to  the  Peruvian  oil-wells  at  Negritos,  which  are  described.  The 
remainder  of  the  book  is  devoted  to  a  general  account  of  Ecuador,  in  which  the 
author  has  spent  a  considerable  portion  of  his  life.  This  portion  of  the  book,  like 
the  earlier  sections,  is  interspersed  with  many  general  reflections  on  a  variety  of 
topics.  The  author  is  apparently  a  man  of  considerable  shrewdness  though  not  of 
great  education,  and  he  is  much  interested  in  natural  phenomena,  esjiecially  in 
animal  life.  His  accounts  of  the  various  islands  forming  the  Galapayos  group  will 
be  read  with  great  interest,  especially  as  he  is  acquainted  with  Darwin's  work, 
and  emphasises  the  changes  in  the  fauna  which  have  occurred  since  the  famous 
voyage  of  the  Btagle.  The  general  reflections  ai'e  frequently  less  happy.  We  are 
sorry  that  space  does  not  permit  us  to  quote  the  author's  account  of  the  causation 
of  yellow  fever — it  is  in  its  way  a  masterpiece  of  mediftvalism.  Mr.  Mann  is  very 
severe  on  the  view  that  mosquitoes  have  anything  to  do  with  the  dissemination  of 
yellow  fever — this  is  "the  opinion  of  theorists  desirous  of  forming  a  mystic  veil 
to  conceal  the  impotent  result  of  their  superficial  exjseriments."  He,  however, 
approves  of  a  warfare  against  rats,  mosquitoes  and  fleas,  though  on  grounds 
which  many  "theorists"  would,  we  are  afraid,  be  disposed  to  call  "mystic."  He 
reproaches  the  flea  with  shunning  the  light  of  day,  its  "  harassinji  attacks  beino- 
directed  from  beneath  the  vestments."  But  can  this  be  justly  regarded  as  the 
fault  of  tlie  flea  '? 

We  must  not  close,  how^ever,  without  emphasising  the  fact  that  the  book  is 
full  of  interesting  observations. 

GENERAL. 

Anson's   Voijage  round  the   World,    1740-4.     Selections  edited  by  C.   G.  Cash, 
F.R.S.G.S.     London  :  Alston  Rivers,  Ltd.,  1909.     Price  Is.  M.  7ie(. 

In  this  booklet  Mr.  Cash  has,  by  judicious  selection,  condensed  the  official 
narrative  of  Lord  Anson's  famous  voyage  round  the  world  by  the  Rev.  Richard 
Walter,  chaplain  of  the  Centurion,  into  a  compass  of  130  octavo  pages.  Wisely 
he  has  allowed  the  chaplain  to  speak  for  himself,  and  has  eschewed  the  burdening 
of  the  narrative  with  notes.  He  also  contributes  a  brief  introduction,  setting  forth 
the  principal  incidents  in  the  life  of  Anson  and  in  the  course  of  the  voyage,  with 
mention  of  some  of  the  officers  of  the  expedition,  one  of  whom,  Augustus  Keppel, 
was  the  ancestor  of  a  line  of  distinguished  naval  commanders.  Anson  started  on 
his  voyage  with  about  half  the  needful  complement  of  sailors,  and  of  those  he  had, 
a  considerable  number  were  sick  ;  while  instead  of  five  hundred  efficient  soldiers, 
he  had  to  content  himself  with  half  that  number  of  Chelsea  Hospital  invalids,  some 
of  whom  were  over  seventy  years  of  age.  With  this  unpromising  material  he  had 
to  encounter  storms  and  disease  in  addition  to  the  enemy,  and  the  wonder  is  that 
he  accomplished  so  much.  The  booklet  is  full  of  interest,  depicting  as  it  does 
one  of  the  most  brilliant  naval  exploits  of  the  eighteenth  century. 
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Une  Annee  de  Politique  Exterieure.     Par  M.  Rene  Moulin  et  M.   Serge  de 
Chopix.     Paris  :  Librairie  Plon,  1909.     Prix  3  fr.  50. 

In  this  book  the  authors  have  done  for  the  year  1908,  what  some  time  ago  M. 
IVIoulin  did  for  the  year  1904,  viz.  :  they  have  compiled  a  thoughtful  and  interest- 
ing review  of  some  of  the  most  salient  features  of  the  foreign  policy  of  the  year. 
Obviously  such  a  work  must  be  to  a  certain  extent  an  example  of  the  saying 
"  cauld  kail  het  again,"  and  under  any  circumstances  a  review  of  foreign  policy  is 
hardly  within  the  scoije  of  this  Mayazlne.  But  we  must  add  that  all  the  articles, 
and  especially  those  on  the  Morocco  question  and  the  Balkan  crisis,  are  vigorous 
and  able  presentations  of  the  French  view  of  tive  very  important  questions  of  la 
haute  poUtiqi"-  and  are  well  worth  the  study  of  our  readers. 

Junior  Course  of  Comimrative  Geographii.     Part  I.     Principles  of  Geography.     By 

P.  H.  L'EsTRANGK.     London  :  Geo.  Philip  and  Son,  Limited,  1909.     Price 

\0d.  net. 

The  somewhat  unwieldy  size  of  Mr.  L'Estrange's  Progressive  Course  must  have 

to  some  extent  Ijeen  an  obstacle  to  its  adoption.     That  objection  is  now  partly  met 

by  the  separate  issue  in  handy  form  of  "Course  A"  of  the  larger  work.     On  a 

previous  occasion  we  commented  very  favourably  on  Mr.  L'Estrange's  text-book, 

and  we  welcome  this  new  proof  of  his  activity,  and  of  his  publishers'  enterprise. 

Each  of  the  six  parts  of  which  the  Junior  ('oarse  consists  can  also  be  bo^^ght 

separately  at  a  cost  of  tenpence  each,  and  in  a  very  convenient  form. 

A  Scientific  Geography.     Part  VI.  :  Asia.     By  Ellis  W.  Heaton,  B.Sc,  F.G.S. 
London  :  Ralph  Holland  and  Co,- 1909.    Price  \s.  6d.  net. 
We  have  reviewed  in  some  detail  several  parts  of  Mr.  Heaton's  Geography  (cf. 
xxiii.  pp.  104,  613  ;  xxiv.  p.  5.55  ;  xxv.  p.  447),  so  that  it  may  be  sufficient  merely 
to  call  attention  to  the  fact  that  we  have  received  Asia,  and  that  all  the  seven 
parts  of  the  book  are  now  issued. 

Regional  Geography :  Africa  and  A n stralada.     By  J.  B.  Reynolds,  B.A. 
London  :  Adam  and  Charles  Black,  1909.    Price  2s. 

With  Africa  and  Aiistralasia  Miss  Reynolds  completes  her  series  of  Regional 
Geographies.  Like  the  previous  volumes  the  present  is  packed  full  of  information 
and  is  abundantly  illustrated  with  diagrams,  mai)S  and  pictures.  There  is  throughout 
an  obvious  effort  after  condensation  and,  consequently,  the  style  is  somewhat  lack- 
ino-  in  colour.  A  little  digression  here  and  there  from  the  more  purely  instructional 
treatment  would  relieve  the  student's  mind  by  lightening  the  strain.  One  or  two 
slips  may  be  noted  for  correction  in  a  new  edition— a  split  infinitive  on  page  40  ; 
the  headings,  "Transvaal  or  South  African  Republic"  and  "Orange  Free  Colony," 
on  pages  76  and  78  respectively  ;  the  use  of  the  word  "  Malay  "  on  page  112  ;  names 
spelt  differently  in  the  maps  and  the  text,  <;.(/.  pages  11  and  12.  The  Kamerun 
volcanoes  are  said  to  be  extinct  (page  56)  ;  Lieutenant  Boyd  Alexander  has  shown 
that  one  at  least  is  very  active.  None  of  these  mistakes,  however,  is  of  great  im- 
portance, and  the  text-book  is  undoubtedly,  as  claimed  in  the  preface,  well  adapted 
for  examination  purposes. 
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BOOKS  RECEIVED. 

We  have  received  the  following  l)ooks  and  reports  : — 

Peaks  and  Glaciers  of  Nun  Kun :  A  Record  of  Pioneer  Exploration  and 
Mountaineering  in  the  Punjab  Himalaya.  By  Fanny  Bullock  Workman, 
F.R.S.G.S.,  and  William  Hunter  Workman,  M.A.,  M.D.  With  Map  and 
Ninety-two  Illustrations.  Demy  8vo.  Pp.  xvi  +  204.  London;  Constable  and 
Co.,  1909.     Price  I8s.  net. 

South  Africa  from  the  Great  Trelc  to  the  Union.  By  Frank  R.  Cana,  F.R.G.S. 
Demy  8vo.  Pp.  x  +  340.  London:  Chapman  and  Hall,  Ltd.,  1909.  Price 
\0s.  6(/.  net. 

The  Autohioijraphy  of  Sir  Henry  Morton  Stanley,  G.C.B.  Edited  by  his- wife, 
Dorothy  Stanley.  With  Sixteen  Photogravures  and  a  Map.  Demy  8vo.  Pp. 
xvii-t-.539.     London  :  Sampson  Low,  Marstonand  Co.,  Ltd.,  1909.     Price  2\s.  net. 

The  Guide  to  South  Africa  for  the  use  of  Tourists,  Sportsmen,  Invalids,  and 
Settlers.  With  Coloured  Majjs,  Plans,  and  Diagrams.  Edited  annually  by  A. 
Samler  Brown  and  G.  Gordon  Brown.  1909-1910  edition.  Seventeenth 
edition.  Crown  8vo.  Pp.  xlii  +  478.  London:  Sampson  Low,  Marston  and  Co., 
Ltd.,  1909.     Price  2s.  6d. 

High  Albania.  By  M.  Edith  Durham.  With  Illustrations  by  the  Author, 
and  a  Map.  Demy  8vo.  Pp.  xii  +  348.  London:  Edward  Arnold,  1909. 
Price  14s.  net. 

Rambles  and  Adventures  in  Australia,  Canada,  India,  etc.  By  St.  Michael 
PoDMORE,  M.A.,  F.Z.S.,  F.R.G.S.  Demy  8vo.  Pp.  vi  +  288.  London  :  L.  Upcott 
Gill,  1909. 

The  Stone  Ages  in  North  Britain  and  Ireland.  By  the  Rev.  Frederick 
Smith.  With  an  Introduction  by  Augustus  H.  Keane,  LL.D.,  F.R.G.S.  Illus- 
trated by  over  live  hundred  Drawings  of  typical  specimens.  Demy  Bvo.  Pp. 
xxiv  +  377.     London  :  Blackie  and  Son,  Ltd.,  1909.     Price  16s.  net. 

Japan  in  World-Politics :  A  Study  in  International  Dynamics.  By  Henry 
Dyer,  C.E.,  M.A.,  D.Sc.  Demy  Bvo.  Pp.  xiv  +  425.  London:  Blackie  and 
Son,  Ltd.,  1909.     Price  12s.  6d.  net. 

Geography,  Structural,  Physical,  and  Comparative.  By  J.  W.  Gregory,  D.Sc, 
F.R.S.  Crown  8vo.  Pp.  viii  +  305.  London:  Blackie  and  Son,  Ltd.,  1909. 
Price  6s.  net. 

A  New  Account  of  East  India  and  Persia:  being  Nine  Years'  Travels,  1672- 
1681.  By  John  Fryer.  Edited,  with  Notes  and  an  Introduction,  by  William 
Crooke,  B.A.  Vol.  i.  Demy  8vo.  Pp.  xxxviii-f353.  London:  Printed  for  the 
Hakluyt  Society,  1909. 

Traite  de  Geographie  Physique:  Cliinat,  HydrograjMe,  Relief  du  Sol,  Bio- 
geographie.  By  Emmanuel  de  Martonne.  Royal  Bvo.  Pp,  vii  +  910.  Paris: 
Librairie  Armand  Colin,  1909.     Prix  22  fr. 

The  Teaching  of  Geography.  By  L.  W.  Lyde,  M.A.  Crown  8vo.  Pp.  119. 
London  :  Blackie  and  Son,  Ltd.,  1909.     Price  Is.  net. 

Kairo,  Bagdad,  Konstantinopel :  Wander ungen  und  Stimmungen.  Von  E.  v. 
HoFFMEisTER.  Demy  Bvo.  Pp.  x  +  262.  Leipzig  und  Berlin  :  Druck  und  Verlag 
von  B.  G.  Teubner,  1910.     Price  8  marks. 

With  the  Flagship  in  the  South.  By  C.  E.  W.  Bean.  Illustrated  with 
numerous  Photographs  and  Drawings  (including  a  water-colour  Frontispiece)  by 
the  Author.  Crown  Bvo.  Pp.  137.  London  :  T.  Werner  Laurie,  1909.  Price 
2s.  6d.  net. 
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Paris  ill  1814  :  or  (i  Tour  in  France  after  the  first  fall  of  Napoleon.  From  the 
Journal  of  William  Eoots,  M.D.,  F.S.A.  Edited  by  Sir  Henry  A.  Ogle,  Bart. 
Crown   4to.      Pp.    152.      Newcastle-on-Tyne :    Andrew    Eeid   and    Co.,    .1909. 

Lei  Lois  de  la  Geofjraphie.  V  Etude.  I.  Introduction  Generale.  II.  La 
Geophysique  Statique.  III.  Bibliographie  Systematique  de  la  Geophysique. 
Par  Carlos  de  Mello.  Avec  22  figures  dans  le  Texte.  Demy  8vo.  Pp. 
Yiii  +  360.     Berlin  :  R.  Friedlander  und  fSohn,  1902. 

Burma  through  the  Centuries.  .By  John  Stuart.  With  fifteen  Illustrations. 
Crown  Svo.  Pp.  vii+198.  London:  Kegan  Paul,  Trench,  Triibner  and  Co., 
Ltd.,  1909.     Price  2s.  ed.  net. 

My  Thirtij  Years  in  India.  By  Sir  Edmund  C.  Cox,  Bart.  Demy  8vo. 
Pp.  ix  +  306.     London  :  Messrs.  Mill  and  Boon,  Ltd.,  1909.     Price  8s.  net. 

With  Mulai  Hafid  at  Fez:  Behind  the  Scenes  in  Morocco.  By  Lawrence 
Harris,  F.R.G.S.  Crown  Svo.  Pp.  xvi  +  270.  London  :  Smith,  Elder  and  Co., 
1909.     Price  Is.  M.  net. 

Egypt.  By  Pierre  Loti.  Translated  from  the  French  by  W.  P.  Baines,  and 
with  eight  Illustrations  in  colour  by  A.  Lamplough.  Demy  Svo.  Pp.  viii  +  309. 
London  :  T.  Werner  Laurie,  1909.     Price  15s.  net. 

Java,  the  Land  of  Perpetual  Life  and  Beauty.  By  Captain  A.  Akin-Higgins, 
F.R.S.G.S.     Pp.  68.     London  :  Sholl  and  Kay,  1909.'    Price  2s.  fid. 

Statistical  Register  of  the  Colony  of  the  Cape  of  Good  Hope  for  the  Year  1908. 
(Compiled  in  the  Office  of  the  Assistant  Treasurer.)     Cape  Town,  1909. 

Southern  Nigeria  Civil  Service  List  and  Handbook,  1909.  (Fourth  year  of 
publication.)     London,  1909. 

Colorado  Geological  Survey.    First  Report,  1909.     Denver,  1909. 

A  Study  of  Nieve  Penitente  in  Himalaya,  Paper  No.  2.  By  William  Hunter 
Workman,  M.A.,  M.D.,  F.R.G.S.  Reprinted  from  the  Zeitschrift  fiir  Glctscher- 
kunde,  May  1909,  with  some  additions.  Demy  8vo.  Pp.  27.  London :  Spottis- 
woode  and  Co.,  Ltd.,  1909.  [Presented  by  the  Author. 

Publishers  forwarding  books  for  review  will  greatly  oblige  by  marking  the  price 
in  clear  fig%ires,  especially  in  the  case  of  foreign  books. 
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REPORT   OF   COUNCIL. 

TWENTi^-FIFTH    SESSION,     1908-1909. 
The  Council  has  the  honour  to  submit  the  following  Report :  — 

Ordinary  Membership. 
The  changes  which  occurred  during  the  Session  in  the  number  of  members 
were  as  follows  : — 

Number  on  1st  November  1908,       ....         1709 
New  members  added,  .....  201 


Deduct  by  Death,      .....         42 
Resiijnation,         .  .  .  .122 


1910 


164 


Number  of  ordinary  members  remaining  on  roll  on  31st 

October  1909,     .  .  .  .  .  .1746 
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Of  this  number,  077  are  on  the  Edinburgh  list,  372  are  on  the  Ghisgow  list, 
139  and  107  are  on  the  Dundee  and  Aberdeen  lists  respectively.  In  addition  to 
those  on  the  lists  named,  52  members  reside  abroad,  and  99  reside  in  England. 
Of  the  total  number  of  1746  members,  234  are  life  members. 

Teacher  Associate  Members. 
Number  on  1st  November  1908,       ....  34 

New  members  added,  .....  37 

71 
Deduct  by  Resignations,       .  .  .  .  .  17 

.54 
The  Society's  Anniversary  Meeting  was  addressed  by  The  Right  Hon.  Lord 
Avebury,  P.C.,  D.C.L.,  LL.D.,  F.R.S.  Twenty-nine  ordinary  meetings  were 
held,  seven  in  Edinburgh,  eight  in  Glasgow,  seven  in  Dundee,  and  seven  in 
Aberdeen.  These  meetings  were  addressed  by  Lieut.  A.  TroUe  ;  Miss  E.  G.  Kemp, 
F.R.S.G.S.  ;  Dr.  SA'en  Hedin  ;  Rev.  John  Kelman,  D.D.  ;  George  R.  Parkin, 
C.M.G.,  LL.D.;  Captain  8.  S.  Butler;  Prof.  W.  M.Davis;  Archibald  R.  Col- 
<luhoun,  F.R.G.8.  ;  Major  F.  G.  Guggisberg,  C.M.G.,  R.E.  ;  W.  H.  Shrubsole, 
F.G.S.  ;  Gerrard  de  Hochpied  Larpent,  B.A.  ;  F.  E.  Tillemont  Thomason, 
F.Ph.S.,  C.E.,  F.R.S.G.S.  ;  The  Right  Hon.  Sir  Herbert  Maxwell,  Bart.,  LL.D., 
F.R.S.  ;  and  Walter  Preedy. 

Medals  Awarded. 

The  Livingstone  Go'd  Medal  of  the  Society  for  19(i8  was  awarded  to  The 
Right  Hon.  Lord  Avebury,  P.O.,  D.C.L.,  LL.D.,  F.R.S.,  in  recognition  of  his 
valuable  contributions  to  Geographical  Science. 

The  Society's  Gold  Medal  for  1908  was  awarded  to  Dr.  Sven  Hedin  for  his 
1907-8  Explorations  in  Central  Asia. 

The  Society's  Silver  Medal  for  1908  was  awarded  to  Lieut.  A.  Trolle  for  his 
Explorations  in  North-East  Greenland. 

UxivERSiTV  Medals. 
The  Society  resolved  to  offer  an  Annual  Silver  Medal  to  be  competed  for  in  the 
Geography  Classes  at  the  LTniversities  of  Edinburgh  and  Glasgow,  and  this  offer 
was  cordially  accepted.  The  Silver  Medal  in  Edinburgh  University  has  been  gained 
by  James  Co.ssar,  M.  A.,  for  an  Es.say  on  "The  Distribution  of  ToAvns  and  Villages 
in  Scotland,  and  the  Geographical  Circumstances  aflecting  the  importance  of  the 
towns  at  different  times." 

Diploma  of  Fellowship. 

Honorary  Diplomas  were  conferred  on  17  gentlemen  for  services  to  geographical 
science  at  home  and  abroad.  The  ordinary  Diploma  of  Fellow.ship  was  awarded  to 
11  applicants.  The  Council  resolved  that  the  fee  for  the  oi-dinary  I^iploma  of 
Fellowship  should  be  rai.sed  to  two  guineas. 

The  Society's  Magazine. 

The  Scottish  Gcoyraphical  Maxja-iine  has,  as  usual,  been  published  throughoait 
the  past  Session  monthly,  with  maps  and  illustrations. 

The  Council  is  glad  to  acknowledge  its  obligations  to  the  contributors  of  articles, 
and  to  the  following  gentlemen  who  have  rendered  valuable  assistance  to  the 
editors  :— Dr.  J.  G.  Bartholomew  ;  Dr.  R.  N.  Rudmose  Brown ;  H.  M.  Cadell ; 
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S.  H.  F.  Capenny  ;  C.  G.  Cash  ;  Geo.  G.  Chisholni  ;  A.  L.  Cross  ;  Dr.  A.  S. 
Gumming ;  James  Cunie  ;  H.  B.  Finlay  ;  Prof.  James  Geikie  ;  H.  B.  Harvey  ; 
Lionel  Hinxuian  ;  Dr.  John  Home  ;  Dr.  C.  G.  Knott  ;  John  Laidlaw  ;  Eev.  R. 
Mackenzie  ;  J.  D.  Mx)nro  ;  R.  C.  Mossman  ;  T.  8.  Muir  ;  Ralph  Richardson  ; 
Kenneth  Sanderson  ;  Dr.  Shand  ;  Dr.  W.  G.  Smith  ;  William  Stanford  ;  C.  AV. 
A.  Tait  ;  W.  A.  Taylor  ;  A.  Watt  ;  James  Watt  ;  W.  B.  AVilson. 

Library  and  Map  Department. 

During  the  past  Session  402  books,  65  pamphlets,  237  reports,  12  atlases,  198 
map-sheets  and  charts  have  been  added  to  the  Library.  The  number  of  volumes 
borrowed  by  members  was  2741,  and  the  Library  was,  as  usual,  much  consulted  by 
non-members  in  search  of  geographical  information. 

The  Council  desires  to  record  its  thanks  to  foreign  and  colonial  governments 
for  the  official  publications  they  have  presented  to  the  Library  ;  to  the  Treasury, 
for  the  revised  Ordnance  Survey  Maps  of  Scotland,  both  in  outline  and  colour,  as 
each  of  the  revisions  now  in  progress  is  published,  and  also  to  the  undermentioned 
private  donors  of  books  and  maps,  viz. :— The  Duke  of  the  Abruzzi ;  Sir  R.  Rowand 
Anderson,  LL.D.,  F.R.S.E.;  Prof.  E.  Oberhummer;  Rev.  A.  Prentice  ;  Mr.  S.  H.  F. 
Capenny  ;  Mrs.  Spoer  ;  Madame  J.  Duchesne-Fournet ;  Mr.  William  Duncan, 
F.E.I. s! ;  Dr.  W.  S.  Bruce  ;  Rev.  John  Kelman  ;   and  Prof.  Vidal  de  la  Blache. 

Glasgow  Centre. 

Members  of  the  Gla.sgow  Centre  will  again  have  the  advantage  of  the  arrange- 
ment made  with  the  Royal  Philosophical  Society  of  Glasgow,  whereby  that 
Society's  very  complete  Library  at  207  Bath  Street,  Glasgow,  will  be  available  to 
them  without  extra  payment. 

Members  desirous  of  exercising  this  privilege  must  exhibit  their  Membership 
Cards  for  the  current  Session  to  the  Librarian  at  207  Bath  Street,  in  order  that 
their  names  may  be  registered,  and  they  must  conform  generally  to  such  regula- 
tions as  may  from  time  to  time  be  laid  down  by  the  Royal  Philosophical  Society. 

The  private  room  at  207  Bath  Street,  presently  rented,  has  been  retained  for 
the  exclusive  use  of  Members  of  the  Glasgow  Centre.  Mr.  A.  Crosbie  Turner, 
having  resigned  the  Hon.  Secretaryship,  was  thanked  by  the  Council  for  his 
.services,  and  elected  an  Hon.  Fellow,  Captain  H.  G.  Lyons,  D.Sc,  F.R.S., 
Lecturer  in  Geography  at  Gla.sgow  University,  has  been  elected  Hon.  Secretary 
in  his  place. 

Glasgow,  Dundee,  and  Aberdeen  Centres. 

The  Council  has  again  the  pleasure  to  acknowledge  the  services  rendered  by 
the  honorary  officials  of  the  Glasgow,  Dundee,  and  Aberdeen  Centres  for  their  con- 
tinued successful  conduct  of  the  business  of  the  Society.  Mr.  L  Julius  Weinberg, 
having  resigned  the  Chairmanship  of  the  Dundee  Committee,  received  the  thanks 
of  the  Council  for  his  services  to  the  Society,  and  was  awarded  the  Hon.  Diploma 
of  Fellowship. 

Scottish  Antarctic  Expedition. 

The  ( 'ouncil  has  accorded  its  patronage  to  the  new  Antarctic  Expedition 
projected  by  Dr.  W.  S.  Bruce,  a  detailed  prospectus  of  which  will  shortly  be  issued 
to  Members  of  the  Society. 

Finance. 
The  Council  begs  to  submit  the  Annual  Financial  Statement. 
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